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1. 


1.1. 


KEY SPECIFICATIONS 


General 


AIRCRAFT TYPE & MODEL: 


MAXIMUM TAKEOFF WEIGHT: 


MAXIMUM LANDING WEIGHT: 


NUMBER OF CREW: 


NUMBER OF PASSENGERS: 


FUEL CAPACITIES: 


1.1. 


CONFIGURATION & CONSTRUCTION: 


Airframe 


APPENDIX A, PART 1 
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Viking DHC-6 Twin Otter - Series 400 
12,500 Ibs (5,670 kg) 


12,300 ІҺ5 (5,579 kg) landplane 
12,500 Ibs (5,670 kg) floatplane 


10r2 
Standard Aircraft configuration is 19. 


Total 318 Imperial Gallons 


JP1 at 8.2 Ibs/gal = 2,608 Ibs (1,183 kg) 
JP4 at 7.8 Ibs/gal = 2,480 lbs (1,125 kg) 
Usable - 315 Imperial Gallons 

JP1 at 8.2 Ibs/gal = 2,583 lbs (1,171 kg) 
JP4 at 7.8 Ibs/gal = 2,457 lbs (1,114 kg) 


With Optional Wing Fuel Tanks — 74 Imperial Gallons 
ЈР1 at 8.2 Ibs/gal = 607 Ibs (275 kg) 
JP4 at 7.8 Ibs/gal = 577 Ibs (262 kg) 


All Metal, high-wing monoplane with a fixed tricycle (steerable nose) landing gear. 


FLIGHT CONTROLS: 
Conventional three-control, dual, side-by-side rudder pedal/control column combination. 


DIMENSIONS 


(Refer to Figure 2) 

Wing Span 

Length 

Cabin Height 

Tail Height 

Wing Area & Loading: 
CABIN DIMENSIONS: 
Cabin Length 

Cabin Width at Floor Level 
Cabin Height 


Cabin Volume (usable) 
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65 feet (19.8 meters) 
51 feet 9 inches (15.8 meters) 
9 feet 8 inches (2.95 meters) 
19 feet 6 inches (5.94 meters) 


420 square feet (39 m?) 


18 feet 5 inches (5.6 meters) 


4 feet 4 inches (1.32 meters) 
4 feet 11 inches 


384 cubic feet. (10.9 m?) 


(1.5 meters) 
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Figure 1 - Cutaway Illustration 


Cabin Doors (left side) 56 X 50 inches (1.42 X 1.27 meters) 
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Cabin Door (right side) 30 X 45.5 inches (76.2 cm X 1.16 meters) 
BAGGAGE COMPARTMENT VOLUME: 

Rear Baggage Compartment 88 cubic. feet. (2.5 m?) 

Front Baggage Compartment 36 cubic feet (1 т?) 


1.2. Engines 


TYPE: Two Pratt & Whitney Aircraft of Canada Limited, PT6A—34, free-turbine engines. 


RATING (SEA LEVEL, STATIC)*: SHP kW 
Takeoff to 102°F (39°C) 620 462.3 
Maximum Continuous Power 

(MCP) to 102°F (39°C) 620 462.3 
Maximum Cruise Rating 

(MCR) to 91°F (20°C) 620 462.3 


«Тһе РТБА-34 is а 750 shaft horsepower engine which has been flat-rated to 620 shaft horsepower when 
fitted to the Series 400 Twin Otter. Full flat-rated power is available to ISA +27°C. 


FUEL: Jet fuel. Refer to Pratt &Whitney Canada service bulletin 1244 for exact specifications. 


OIL: Synthetic. Refer to Pratt &Whitney Canada service bulletin 1001 for exact specifications. 


1.3. Propellers 


TYPE: Hartzell, HC-B3TN-3D, three blade, reversible pitch, constant speed, fully feathering propellers. 
Suffix 3DY (the Y indicating provision of propeller blade latches) propellers will be fitted to aircraft ordered 
for use as floatplanes. 
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2. WEIGHT STATEMENT 


2.1. Basic Empty Weight 


The aircraft basic empty weight (BEW) includes all structure, services, trapped fuel, full oil and standard 
furnishings, including basic avionics fitment, for an aircraft with standard landplane gear. 


The BEW includes all equipment required for type approval for day or night VFR operations. Standard 
furnishings include 2 crew seats, a commuter interior, an airstair door, and 19 passenger seating. The 
aircraft is epoxy primed but unpainted. 


The BEW does not include any optional equipment. 


2.2. Basic Operational Weight 


Basic Operational Weight (BOW) includes the BEW as described above, plus a crew of two at 170 105 (77 kg) 
each, and external paint. It does not include fuel or payload. 
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PAYLOAD - RANGE DIAGRAM 
SERIES 400 


ASSOCIATED CONDITIONS 

. BASIC OPERATING WEIGHT 7,515 POUNDS 

. CRUISE АТ 10,000 FEET PRESSURE ALTITUDE 

. FUEL RESERVE FOR 45 MINUTES AT CRUISE ALTITUDE AND AT LONG RANGE SPEED 

. ISA CONDITIONS, NO WIND 

. FUEL CONSUMPTION IS BASED ON THE ENGINE MANUFACTURER'S SPECIFICATIONS 

. TAKEOFF WEIGHT 12,500 POUNDS 

. MINIMUM FUEL LOAD 500 POUNDS (FOR ZERO RANGE) 

. SOLID LINE REPRESENTS STANDARD TANKS, DASHED LINE REPRESENTS WING TANKS 
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Figure 3 — Payload-Range Table 
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3. PERFORMANCE 


INTRODUCTION 


The performance data given in this section are intended to demonstrate the aircraft's capability in a typical 


flight profile. All data are given with intake deflectors in the retracted position and with bleed for heating, 


ventilating and de-icing off, and reflect standard landplane performance. Performance will vary when 


alternate gear is fitted. Upon request, specific performance data will be supplied after selection of the 


aircraft configuration by the customer. All performance numbers are given at ISA conditions. The takeoff 


and landing distances are given at sea level, zero wind and from a dry, hard, level surface. 


Maximum Takeoff Weight 12,500 Ib 
Maximum Landing Weight (landplane) 12,300 Ib 
Maximum Landing Weight (floatplane) 12,500 Ib 


PERFORMANCE SUMMARY 


STOL Takeoff and Landing Distances 
Takeoff distance to 50 feet (15.24 m) 1,200 feet 
Takeoff distance from 50 feet (15.24 m) 1,050 feet 
CAR Part 3 Takeoff and Landing Distances 
Takeoff distance to 50 feet (15.24 m) 1,500 feet 
Landing distance from 50 feet (15.24 m) 1,940 feet 
SFAR 23 Takeoff and Landing Distances 
Takeoff distance to 50 feet (15.24 m) 1,500 feet 
Landing distance from 50 feet (15.24 m) 1,500 feet 
SFAR 23 Accelerate — Stop Distance 2,515 feet 


Maximum Cruise Speeds, TAS 


Sea Level 170 knots 
5000 feet 181 knots 
10,000 feet 182 knots 


Enroute Rate of Climb at Sea Level 
Both engines at maximum climb power 
One engine at maximum continuous power 
Service Ceiling (Rate of Climb 100 feet/min) 
Both engines at maximum climb power 


One engine at maximum continuous power 
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(5,670 kg) 
(5,579 kg) 


(5,670 kg) 


(366 m) 
(320 m) 


(457 m) 
(591 m) 


(457 m) 


(457 m) 
(610 m) 


1,600 feet/min 
340 feet/min 


26,700 feet (8,138 m) 
11,600 feet (3,536 m) 
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TURNING RADIUS UNDER TOW (PIN REMOVED) 


INNER WHEEL 4FT 


PROP TIP 26 FT 

OUTER WHEEL  17FT 4 CENTER FOR 
NOSEWHEEL 19 FT MINIMUM TURN 
WING TIP 45 FT UNDER TOW 
ELEVATOR ТІР 36 FT 


MANEUVERING CLEARANCE 
MINIMUM TIP CLEARANCE FOR 180* TURN UNDER TOW 
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Figure 4 - Turning Radius Under Tow 
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Payload Range (see Figure3) 

At maximum cruise speed: 

Payload for 100 nautical mile (185 km) range 4,280 Ib (1,941 kg) 

Payload for 400 nautical mile (741 km) range 3,250 Ib (1,474 kg) 
Maximum Range (Zero Payload) 

With standard tanks (2,583 Ib (1,172 kg) fuel) 775 n. m. (1,435 km) 

With optional wing fuel tanks (3,190 Ib (1,447 kg) fuel) 980 n. т. (1,815 km) 
Maximum Endurance 

With standard tanks (2,583 Ib. (1,172 kg) fuel) 7 hr. 10 min. 

With optional wing fuel tanks (3,190 Ib. (1,447 kg) fuel) 9 hr. 


Notes to Performance: 


All takeoff distances are based on both engine operating at takeoff power throughout. 


STOL landing distance assumes retardation with wheel brakes and both engines reversed. The CAR 3 and 
SFAR 23 landing distances, as well as accelerate stop distance, assume retardation with wheel brakes only. 


Payload range and maximum range data is based on the following assumptions: 
Cruise at 10,000 feet (3,048 m) 
Fuel reserve for 45 min. at cruise altitude and long range speed. 
Fuel consumption is based on engine manufacturer's specifications. 
Maximum endurance data is based on the following assumptions: 
Takeoff weight equals BOW, full fuel and 1000 Ib (454 kg) of equipment. 
Maximum endurance speed at 10,000 feet. 
Fuel reserve for 45 min. at maximum endurance speed and altitude. 


Fuel consumption is based on engine manufacturer's specifications. 
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Part 1 


Standard Equipment 
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4. AIRCRAFT OVERVIEW 


The Viking DHC-6 Twin Otter Series 400 aircraft is an all-metal, high wing monoplane, powered by two wing- 
mounted turboprop engines, each driving a three-bladed, reversible pitch, fully feathering propeller. The 
aircraft carries a pilot, co-pilot, and up to 19 passengers, depending upon the seating configuration. 


The Series 400 Twin Otter is an updated version of the Series 100, 200, and 300 Twin Otters. As with 
previous series updates, changes made have been only to take advantage of newer technologies that permit 
more reliable and more economical operations. Aircraft dimensions, construction techniques, and primary 
structures have not changed. The aircraft is manufactured at Viking Air Limited facilities in Victoria, British 
Columbia and Calgary, Alberta. The type certificate (A-82 from Transport Canada and A9EA from the 
American FAA) is held by Viking Air Limited. 


The most significant change made to the Series 400 has been the introduction of a Honeywell Primus? Apex 
integrated avionics suite. In addition to providing flat panel display of all flight instrumentation, the Apex 
suite also provides flat panel display of all engine parameters, all aircraft system parameters, all radio 
frequencies, the active flight plan, terrain and topography around the aircraft, weather radar, TCAS, and 
TAWS status. Display of video input (from a low-vision camera system) and display of satellite weather data 
is available by optional order. 


The flight compartment layout has been modernized, and all switches have been moved from the flight 
compartment roof to the sub-panels below each primary flight display. 


Engines have been upgraded from the PT6A—27 to the PT6A—34. The engine continues to be flat rated to 620 
horsepower, and all takeoff and landing distances remain unchanged. Full flat rated takeoff power from the 
PT6A-34 will be available to ISA +27°C. 


A lightweight commuter interior, manufactured by Aircraft Plastics & Structures of Australia, is fitted as 
standard. Almost all interior and exterior lighting has been upgraded to LED or high intensity discharge 
(xenon). Cabin ventilation, heating, and optional air conditioning systems have been modernized. 


Viking offers the Series 400 aircraft factory equipped with conventional landing gear, straight Wipline floats, 
or Wipline amphibious floats. Series 400 aircraft may also be fitted to customer provided spring skis, wheel 
skis, or intermediate flotation gear. 


The Series 400 is intended to be a ^world-compliant' aircraft, eligible for airworthiness approval and 
registration in all countries. Although minor modifications to markings and placards to comply with local 
language requirements may be required, there will be no 'Series 410' or 'Series 420” aircraft. The standard 
Series 400 will be eligible for certification in Canada, America, the EASA countries, and Australia. 
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Figure 6 - Cabin Dimensions 
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5. STRUCTURE 
5.1. Series 400 Changes 


The conical nose baggage compartment and all of the cabin and flight compartment doors and exits are 
constructed of composite material. Each door is a single-piece structure, exclusive of mounting and 
operating hardware. Numerous small non-load bearing components such as covers and fairings are made of 
composite material, which yields lighter weight and improved corrosion resistance. 


Honeycomb core panels are used wherever balsa wood core panels were used in cabin floor and crown 
(roof) assemblies. 


Three retractable access steps, allowing quick access to the roof of the aircraft from the left pilot door, and a 
grab handle on the flight compartment roof for use when climbing the steps are now standard equipment. 


5.2. Overview 


The fuselage primary structure is, except for the conical nose section, of all metal conventional construction 
with frames, stringers, and skin of aluminum alloy. It comprises five permanently attached sections: the 
nose section (stations -21 to 60); the flight compartment (stations 60 to 111); the fuselage front cabin 
(stations 111 to 262); the fuselage rear cabin (stations 262 to 332); and the rear fuselage (stations 332 to 
535). 


5.3. Nose Section 


The nose section, manufactured in three sections, consists of nose cap, center, and rear sections. The nose 
cap is aradome. The center (cone-shaped) section is a composite assembly and forms the nose baggage 
compartment. The center section is secured to the conventional skin/frame rear section, which is attached 
to the flight compartment front bulkhead. The area between station 44 and station 60, immediately aft of 
the nose baggage compartment, comprises the avionics compartment. 


Lightning protection is provided in the form of bonding strips, connected to the radome and grounded at the 
rear section forward frame to allow for electrical discharge. Additional bonding strips are provided 
externally between the baggage compartment access door hinge and sill, and the rear section frame. The 
upward and outward opening nose baggage compartment access door, located on the left side of the nose 
section, is equipped with a prop rod to hold the door open and two latches, the forward of which can be 
locked externally by key. 


5.4. Flight Compartment Section 


The flight compartment extends from the forward bulkhead (station 60) aft to a flight compartment / cabin 
bulkhead (station 111) and consists of a conventional skin / stringer frame bulkhead structure. Two forward, 
outward opening doors, one on the left and one on the right, are provided for external access to the flight 
compartment. Access to the flight compartment from the cabin is provided by a central doorway in the flight 
compartment/cabin bulkhead. A step and handgrip are installed to aid access through each pilot's door. 
External, hinged access panels are provided, one on each side of the flight compartment section, to allow 
access for the maintenance of the hydraulic, heating, ventilation, and flight control system components that 
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are located under the flight compartment floor. The nose landing gear, with its associated nose wheel 
steering components, is secured to the forward face (station 60) of the flight compartment front bulkhead. 


Bird impact resistant plastic windshield panels are standard. These windshields will withstand the impact of 
a 2 pound (0.91 kg) bird, for example, any bird up to the size of an average gull or wood duck. 


5.5. Forward And Rear Cabin Sections 


The fuselage forward section extends from the flight compartment/cabin bulkhead (station 111) to a frame 
(station 262) forward of the left door surround, and the rear section to a cabin/rear baggage compartment 
bulkhead (station 332). These sections form one large main cabin section. 


The cabin section consists of floor, side and roof panel assemblies. The roof panels are stiffened by 
longitudinal stringers, except for the center portion which 15 а honeycomb core sandwich panel. Each side 
panel includes a door frame at the aft end. The left rear cabin door frame is 50 inches high and 56 inches 
wide, the right rear cabin door frame is 45.5 inches high and 30 inches wide. The left cabin entrance door is 
in two sections, the aft section is a dual cargo door half, locked and unlocked from within, and the forward 
half is a quickly detachable airstair door complete with handrails. The airstair door can be locked and 
unlocked externally. Two plug-type emergency exits are provided in the main cabin, one in each side panel 
at the forward end of the cabin. Eight acrylic plastic windows are installed on the right side of the cabin; one 
in the forward emergency exit, one in the right cabin door, and six in the side panel. Seven similar windows 
are installed on the left side of the cabin; one in the forward emergency exit, one in the rear cargo door, and 
five in the side panel. 


The floor structure consists of eleven transverse frames, skins, and longitudinal stringers, which form a grid 
with continuous flanges in the fore and aft direction. Eight of the compartments formed by the transverse 
frames are cavities for fuel tanks. The tops of the frames forming the tank cavities are skinned over with a 
light gauge clad sheet, which forms a barrier between the tanks and the cabin, and also carries the shear 
loads from the seats and/or cargo tie-downs, under forward crash loads. Three heavy extrusions run the full 
length of the cabin section, attaching to the top cap of each transverse frame. 


Two of the transverse frames are of a heavy construction to support the main landing gear. The front heavy 
frame is also provided with a single-lug pick-up each side for the attachment of the left and right wing lift 
struts. The rearmost of these frames is joined at floor level to a heavier frame. The floor and cabin side walls 
are fitted with rails to accommodate passenger seats. The complete main cabin has a total usable volume of 
approximately 384 cubic feet. 


5.6. Rear Fuselage Section 


The rear fuselage section, which contains the rear baggage compartment, extends aft from the bulkhead 
dividing it from the cabin section to the rudder hinge line in a gradual taper. This section is of a conventional 
frame, skin, and stringer construction to the vertical stabilizer front spar bulkhead. The section between the 
vertical stabilizer front and rear spars is modified monocoque (stringers), and the top surface carries the 
suitable hard points for mounting the vertical and horizontal stabilizers. 
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6. WINGS 


The wing consists of the left and right mainplanes, rectangular in planform and of constant section. Each 
mainplane is attached to the fuselage structure, at roof level, by two bolts through fork and lug fittings at 
the front and rear spars, and is supported by a lift strut having single bolt attachments at each end. A 
double-slotted, full-span flap/aileron system is installed at each mainplane trailing edge. 


6.1. Wing Construction 


Each wing structure is a box of constant section, manufactured from high strength aluminum alloy, and 
consists of main and rear spars, a short front spar at the root end, and top and bottom skin panels. The top 
skin panels consist of spanwise skin sheets, clad on the outer surface, and tapered in thickness on the inner 
surface by chemical milling. The sheets are anodized, and stiffened by spanwise corrugations of semi-circular 
section which are attached by riveting and bonding. The lower skin panels consist of skin sheets, clad both 
sides with spanwise extruded tee-stringers which are attached by riveting. Stability of the top and bottom 
skin panels is accomplished by providing ribs of conventional design which are adequate to accept 
concentrated loads and conduct them to the box structure. Both main-plane leading edges are hinged 
between the fuselage and nacelle to permit access for servicing. Access is also provided to the mainplane 
interior for the maintenance of flap and aileron control systems. Five hinge arms are provided on each 
mainplane rear spar to carry the flap/aileron system. 


The wing tips, which are removable for servicing and maintenance, have internal lightning protection 
bonding strips which are secured to each wing structure to provide a ground for electrical discharge. 
Electrical wiring to each wing tip is routed through conduit tubing for protection. 


6.2.  Nacelles 


The two tractor-type, normal rotation, turbo-propeller engines are installed in wing-mounted nacelles, 
located forward and slightly below each mainplane. Each nacelle in addition to enclosing the engine, its 
related components, engine and propeller controls, provides sufficient space for the oil and fire 
extinguishing systems. The nacelles are of a conventional skin/frame aluminum alloy construction except for 
the firewalls and fire seals which are of stainless steel. The upper aft section of each nacelle forms the 
engine support structure. Access to the nacelle components is provided by a forward top cowl and a lower 
hinged cowl, both of which can be removed with ease. Access to the engine oil tank filler, filter and controls 
is also provided in the rear section of the nacelle. 


6.3. Cowlings 


The upper and lower cowls fasten to each other and the nacelle structure with flush-mounted, quarter-turn 
fasteners and latches. The upper cowl is equipped with a rearward facing duct which provides an air outlet 
for engine compartment ventilation. The lower cowl contains the intakes for the engine compressor and 
engine cooling air, oil cooler and oil-cooler by-pass ducts, and air exit duct door. A cylindrical screen in the 
air inlet throat prevents ingestion of all large foreign objects. 
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6.4. Intake Deflector 


An intake deflector system is installed in each engine lower cowl to prevent the entry of snow and ice. The 
deflector is a louvered plate hinged at the forward end of the intake roof, operated electro-pneumatically 
utilizing air from the aircraft bleed-air system. In situations where sand and dust are particularly severe, the 
deflectors may also be utilized to reduce the amount of foreign matter ingested by the engine. 


6.5. Engine Mounts 


Each engine is supported in its nacelle at three points, attached at each point by an attachment bolt. Engine 
vibration is dampened by vibration isolators, secured to the engine combustion casing, through which the 
attachment bolts pass. Each engine mount consists of the front frame of the nacelle structure and three 
fittings which are riveted to the frame. The vibration isolators are of a resilient rubber block type, resistant 
to deterioration caused by contaminating fluids such as fuel, oil, etc. 


6.6. Firewalls And Fire Seals 


The main firewall in each nacelle is located at the aft end of the engine, and extends the full depth and 
width of the nacelle. The sides and the area of the mainplane D-nose, forward of the main firewall, is also 
protected against fire. Two fire seals are fitted to the engine, one forward of, and the other to the rear of 
the engine compressor intake. Each fire seal is manufactured in two semi-circular sections which are bolted 
to the engine fire seal flange, and to each other, to form a complete fire seal between the engine and the 
cowlings. The fire seals also provide location and support for all lines, controls and ducts which pass from 
one engine fire zone to another. 


6.7. _Масе!!е Drains 


The area surrounding the power plant installation is purged of inflammable vapours by the cooling airflow 
within the nacelle, but to prevent the accumulation of liquids capable of creating a fire hazard, a drain 
system is provided. Drain lines from the combustion chamber, starter/ generator seal and fuel pump seal 
are routed overboard. The start control valve and fuel unit purge valve are drained back to the fuel tank via 
the vent lines. 
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7. ЕМРЕММАСЕ 


The tail group comprises horizontal stabilizer, elevator, vertical stabilizer, and rudder. 


7.1. Horizontal Stabilizer 


The horizontal stabilizer is a one-piece unit consisting of front and rear full span spars and full span top and 
bottom skin/stringer panels. The stringers are top-hat sections adhesive bonded to the skin, and the spars 
are connected by conventionally designed ribs. Each spar carries two fittings, adjacent to the aircraft 
centerline, for bolting the horizontal stabilizer to the fuselage. Hinge arms extending rearward from the rear 
spar carry the elevator. 


7.2. Elevator 


The elevator consists of left and right-hand units, joined at the aircraft centerline by bolted torque tubes. 
Each elevator unit is of a conventional all-metal construction, comprising two spanwise spars with 
intersecting chordwise ribs, covered with swaged skin panels to provide torsional strength. The elevator is 
aerodynamically and mass balanced to meet flutter criteria, mass balancing being achieved by attaching lead 
weights to the outboard horns. The left elevator unit incorporates a pilot-operated trim tab, and the right 
elevator unit a wing flap/elevator interconnect tab. 


7.3. Vertical Stabilizer 


The vertical stabilizer is of conventional form, consisting of front and rear spars connected by ribs and 
covered by vertical skin/stringer panels. Fittings are provided on the bottom of each spar for bolted 
attachment to the rear fuselage. The rear spar is provided with two hinge brackets for rudder attachment (a 
third rudder hinge attachment is located on the rear fuselage structure). For lightning protection purposes, 
the vertical stabilizer cap is provided internally with a bonding strip which allows for electrical discharge. 
Electrical wiring within the vertical stabilizer is routed through conduit tubing for protection. 


7.4. Rudder 


The rudder consists of a main spar and ribs covered with swaged skin panels (with swages running fore and 
aft). Three hinge brackets are provided on the front face of the spar for the attachment of the rudder to the 
vertical stabilizer rear spar and rear fuselage structure. The leading edge of the rudder is faired with a 
symmetrical D-shaped nose. The rudder is aerodynamically and mass balanced as required to meet control 
force and flutter criteria, mass balancing being achieved by attaching lead weights to the rib of the rudder 
horn. Two tabs are provided on the rudder trailing edge, the upper trim tab being operated manually by the 
pilot, and the lower, a variable mechanically-geared assist tab. 
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Figure 7 — Servicing Points 
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8. CABIN 
8.1. Series 400 Changes 


A new, lightweight interior package provided by Aircraft Plastics and Structures of Australia is standard 
fitment to all aircraft. This upgraded commuter interior complies with FAR 23.853 at amendment 23—49 
flammability specifications. The aft cabin bulkhead at station 332 consists of a solid interior wall panel. 
Ashtrays are not provided, either in the passenger cabin or the flight compartment. 


19 upholstered seats are fitted as standard in the cabin. The 6” row consists of only one single seat, 
providing a larger entry area at the airstair door. Shoulder harnesses are standard for both pilots. 


The standard cabin floor is painted with epoxy paint and incorporates a non-slip grit surface. Substitution of 
blue coin-mat rubber flooring is optionally available at no additional charge. 


8.2. Doors 


All doors are single-piece structures constructed of composite material. They are identical in size and 
functionality to the doors on Series 300 aircraft. Composite construction was chosen for the Series 400 
doors because it permitted construction of substantially lighter, single-piece doors. 


8.2.1. Entrance Doors 


The aircraft has two flight compartment doors, one on each side of the flight compartment, a single cabin 
door on the right side of the cabin, and a set of double doors on the left side of the cabin. The forward of the 
two double doors is an airstair door. By special order this can be replaced by a side-hinged door section 
better suited to all-cargo operations. 


8.2.2. Flight Compartment Doors 


The flight compartment doors are hinged at their forward edges and latched by handles on the inside and 
outside. The outside handle incorporates a key-operated lock. A sliding window in each door can be 
adjusted to any position and be secured by a cam type latch. A map stowage pocket is provided on each 
door. 


8.2.3. Cabin Doors 


A single door is installed on the right side of the cabin and double doors on the left side, of which the 
forward section is an airstair door. The right door is hinged at its forward edge and is latched by internal and 
external door handles, the latter incorporating a key-operated lock. Inspection windows on the inside and 
outside of the door beside the door handles allow visual checking of the security of the door when closed by 
means of red witness marks on the latch mechanism inside the door. The right door is also equipped with a 
fixed window and a door stay. 


The airstair door section of the double doors occupies the forward position and is hinged to the sill so that it 
opens outward and downward. It is supported by two cables and a post assembly on each side of the door, 
which also serve as the handrails. A latch mechanism secures the door in its closed position which is 
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Figure 8 — Aircraft Doors 
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operated by a handle on the inside and outside of the door, the latter of which incorporates a key-operated 
lock. A guard is installed over the internal handle to prevent inadvertent operation and is appropriately 
labelled to indicate the location of the exit handle. Inspection windows are provided both on the inside and 
outside of the door, beside the door handles through which the security of the door, when closed, can be 


verified by means of witness marks on the latch mechanism inside the door. The extensible step that was 
provided on the Series 300 aircraft has been deleted from the Series 400. 


The aft section of the double doors is hinged at its aft edge and is secured in the closed position by bolts at 
the top and bottom of the forward edge. In its fully-open position it lies against the rear fuselage where it 
can be secured by an attached elastic cord restraint. 


By special order an optional forward cargo door section can be installed in place of the airstair door. It is 
hinged at its forward edge and latched by means of internal and external door handles. The external door 
handle can be key locked. Inspection windows for latch mechanism checking are provided, similar to those 
on the right cabin door. The door is equipped with stowage for a passenger ladder and a door stay. 


8.24.  Cabin/Flight Compartment Interconnecting Door 


No door is provided in the passageway between the passenger cabin and the flight compartment. Provision 
is made to allow installation of a curtain. 


8.2.5. Baggage Compartment Doors 


The rear baggage compartment exterior door on the left side of the fuselage is hinged at its top edge and 
opens upward and outward, and can be supported in the open position by a door stay. The door handle has 
an integral key lock. The rear baggage compartment door is included in the DOORS UNLOCKED annunciation 
circuit. 


With a standard cabin interior fitted, no passageway is provided between the passenger cabin and the rear 
baggage compartment at station 332. Two baggage restraint panels are permanently attached to the 
aperture in station 332 to prevent forward movement of baggage in the rear baggage compartment up to a 
loading of 9 g. The restraint panels are installed against the aft face of the bulkhead, one above the other. 


The forward baggage compartment door on the left side of the nose is hinged at its top edge and opens 
upward and outward and can be supported in the open position by a door stay. The door is secured in the 
closed position by two recessed latch assemblies. The forward latch can be key-locked. This baggage 
compartment door is included in the DOORS UNLOCKED annunciation circuit. 


8.2.6. Doors Unlocked Annunciation 


Annunciation of an open or improperly closed door is provided by the Crew Alerting System (CAS) portion of 
the avionics system. The nose baggage, rear baggage, right rear cabin, and forward portion of the left rear 
cabin door are monitored. The two pilot doors, the two plug type emergency exits, and the aft portion of the 
left rear cabin door are not monitored. 
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Figure 8 - Cabin Door Details 
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8.3. Seating 


8.3.1. Flight Compartment Seats 


A seat with a loose cushion is provided on each side of the flight compartment, the left seat for the pilot and 
the right seat for the co-pilot or a passenger. Each seat is adjustable fore-and-aft by means of a lever on the 
left side at floor level which withdraws locking pins from the seat horizontal tube structure to allow the seat 
to be moved to anyone of four positions and be relocked. Vertical adjustment of each seat is by means of a 
lever at the left side of the seatpan which withdraws locking pins from the seat vertical tube structure to 
allow the seat to be moved vertically to anyone of five positions and be relocked. 


Each seat is equipped with a lap-type safety belt and a shoulder harness with inertia reel. The inertia reel 
will lock automatically under a deceleration load of 2 to 3 g. 


An eye height reference device is provided to ensure proper adjustment of the pilot seats for optimum 
viewing of the avionics displays and the area forward of the aircraft. 


8.3.2. Passenger Seating Arrangement 


Passenger seats may be arranged in any one of several configurations depending upon the desire of the 
operator. A three rail Douglas track system which can accommodate variations in types of seat, location of 
seats, and number of seats is provided as basic equipment. 


The seating configuration can be adapted to suit a lesser number of cabin seats, or for mixed passenger and 
cargo operation. 


8.3.3. Passenger Seats 


Passenger seats can be removed and re-installed when necessary for the transportation of cargo. The first 
six rows of seats are secured to the Douglas track that is attached to the floor rails and cabin side rails. The 
seventh (last) row of seats is supported by fittings on the cabin rear bulkhead at station 332 in a manner 
similar to theatre seats, and swivel about the fittings to the upper stowed position. For ease of movement in 
the cabin and to comply with SFAR 23 certification regulations, the backs of all seats (except for row 7) fold 
forward. All passenger seats are equipped with lap type safety belts. 
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Figure 10 - Floor Rail System 
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8.4. Cargo And Baggage Loading 


The main cabin floor is stressed to carry loads of 200 pounds per square foot and the forward and rear 
baggage compartments are stressed to carry 100 pounds per square foot. 


The front and rear baggage compartments have usable volumes of 36 and 88 cubic feet respectively. A 
maximum load of 300 pounds can be carried in the forward (nose) baggage compartment, however, the 
weight of avionics equipment installed forward of station 44 (in practice, this means equipment installed in 
the radome) must be included in the 300 pound calculation. The rear baggage compartment can carry up to 
500 pounds, of which a maximum of 150 pounds may be loaded on the rear baggage compartment aft shelf 
extension. 


The nose baggage compartment cubic capacity has decreased from 38 cubic feet on the Series 300 to 36 
cubic feet on the Series 400, this is due to the extension of the uppermost avionics rack from station 44 to 
station 38. This is not foreseen to present any operational restrictions as the nose baggage compartment 
normally reaches its weight capacity prior to reaching its cubic capacity. 


Baggage tie-down rings are provided in each baggage compartment. 


8.4.1. Cargo Tie-Down Rings 


Anchor nuts in the floor rails, seat side rails and the beam on the cabin rear bulkhead may be used for 
attaching tie-down rings when cargo is to be carried in the cabin. Douglas track is installed on existing floor 
and side rails, and commercially-supplied tie-down rings designed for Douglas track may also be used. Four 
tie-down rings are installed in the forward baggage compartment and four in the rear baggage 
compartment. 


8.4.2. Jury Strut 


A jury strut is supplied with the aircraft for use when loading heavy cargo items. The strut is attached to the 
aircraft by engagement of its upper end with an adapter on the underside of the fuselage below the rear 
baggage compartment door. It will normally be clear of the ground but during loading it may support the 
aircraft by contact with the ground. After completion of loading it should again be clear of the ground. 


The jury strut is not used on float-equipped aircraft, and is not supplied when an aircraft is ordered with 
floats installed. 
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Figure 11 — Cabin Seating Layouts (19 % 13 passenger) 
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8.5. Emergency Equipment 


8.5.1. First Aid Kit 


A first aid kit may be mounted on the aft cabin wall (station 332) under the seventh row of seats. Due to 
significant variations in international regulatory requirements, a first aid kit is normally not supplied with the 
aircraft. By special order, an optional first aid kit conforming to Canadian and American regulations is 
available for factory installation. 


8.5.1.1. Portable Fire Extinguishers 

A hand fire extinguisher is located on the forward face of the flight compartment bulkhead (station 111) 
behind the co-pilot seat. A second hand fire extinguisher is also installed on the forward face of the station 
332 bulkhead, under the seventh row of seats. The two fire extinguishers are supplied as standard 
equipment, basic to all aircraft. 


8.5.1.2. Emergency Exits 

Two plug-type emergency exits are provided in the passenger cabin, one on each side of the cabin at the 
forward end. Each is secured in the closed position by two plates on the lower edge of the door and by the 
hatch release mechanism on the upper edge of the door; each is jettisoned by detaching the cover over the 
release mechanism, pulling down the release handle(which then becomes detached), and then pushing the 
door outward. 


9; WING FLAP SYSTEM 


The wing flaps consist of inboard and outboard fore flaps and an inboard trailing flap on each wing. The fore 
flaps are hinged to flap hinge attachment brackets which extend from the wing rear spars, and each trailing 
flap is hinged by its own hinge arms to hinge arms on the inboard fore flap. Each aileron is hinged to its 
corresponding outboard fore flap. The wing flaps are operated hydraulically by an actuator in the cabin roof 
through a system of push-pull rods, levers, and bellcranks, and can be selected to any desired setting within 
a range of 0° to 37.5° by a flap selector lever. A flap-elevator interconnect tab on the right elevator is linked 
to the flap control system and operates simultaneously with the flaps to provide compensating longitudinal 
trim. 
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Figure 9 — Wing Flap Components 
9.1. Flap Selector Lever 


The flap selector lever is mounted on the overhead console and moves in a slot labelled FLAPS and with 
position settings marked at 10 degree intervals from 0“ to 40*. The selector lever incorporates a lock lever 
which engages a toothed quadrant and positively retains the lever in any selected position. The lock lever 
knob projects from the selector handle and must be depressed to disengage the lock prior to operation of 
the selector lever. The selector lever is connected through a quadrant and cable system to the flap actuator 
operating valve. 


9.2. Flap Position Indicator 


Flap position indication is provided on the multifunction display. 
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10. LANDING GEAR 


10.1. Series 400 Changes 


Cleveland wheels and brakes, manufactured by Parker Hannifin, are provided as standard equipment in 
place of the former Goodyear wheels and brakes. Straight and amphibious floats manufactured by Wipaire 
are provided in place of CAP floats. 


10.2. Standard Landplane 


The landing gear is a non-retractable type and consists of two main landing gear units and a nose landing 
gear. Each main landing gear unit consists of a wheel mounted on a stub axle which is attached to a Y strut 
assembly hinged to the side of the fuselage. Compression urethane shock absorbers are connected between 
the Y strut and the fuselage. A hydraulically operated brake assembly is embodied in each wheel unit. Each 
main landing gear leg is enclosed in a two-piece fairing. The nose landing gear consists of a 
pneumatic/hydraulic shock strut with a hydraulically operated steering mechanism and a nose wheel 
installed in the strut fork assembly. A tail bumper is installed on the underside of the rear fuselage. 
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Figure 10 — Landing Gear (landplane) 


10.3. Nose Wheel Steering 


The nose wheel is steerable over a range of 60 degrees to left and right of the center position for purposes 
of low speed ground manoeuvring. Steering is controlled from a steering lever which pivots about the hub of 
the left control wheel and is labelled N.W. STEER, with directional arrows R and L. The nose wheel is 
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swivelled by a hydraulically-operated steering actuator mounted on the nose gear strut; the actuator being 
connected to a steering collar and torque links at the lower end of the strut. The steering lever is connected 
by a cable and pulley system to a drum on the actuator steering valve, which controls the direction and 
amount of turn in response to steering lever up or down movement. A spring-loaded latch retains the nose 
wheel in the centered position in flight. For ground handling purposes, the nose gear leg torque links may 
be disconnected by removing a pip pin so that the leg can caster freely. 


Unnecessary pressure on the steering lever while airborne should be avoided in order to prevent 
unnecessary loads on the steering lock mechanism. 


10.4. Wheel Brake System 


The main landing gear wheels are equipped with hydraulically operated disc brakes which are applied 
independently by brake pedals integral with the rudder pedals. A parking brake handle retains the brakes in 
the on condition when the pedals are depressed. Less than full braking pressure is applied when the park 
brake is engaged, and chocks should be used if the aircraft is not on a level surface. Brake pressure is 
supplied from a brake accumulator which is pressurized by the hydraulic system electric motor-driven pump 
or hand pump. Brake system hydraulic pressure is displayed on the multifunction display. 


10.5. Parking Brake 


The parking brake handle is located on a structure between the rudder pedals at the left pilot position. After 
the left side brake pedals are depressed, the parking brake is applied by pulling the handle; this retains the 
brake torsion springs so that the brake pedals cannot return to the off position. The parking brake is 
released by applying additional pressure on the left pilot position brake pedals and pushing in the brake 
handle. 
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11, FLIGHT CONTROLS 


11.1. Series 400 Changes 


No changes have been made to the flight control system, other than to the display of flap and trim tab 
position. Display of trim tab and flap position is provided on the summary window of the system screen. 
Controls for flight compartment lighting, display reversion, and the multifunction keypad for the avionics 
system are mounted on the aft face of the control yoke, in the same location as the autopilot controls on 
Series 300 aircraft. 


Figure 11 - Trim Tab, Flap Position, and Hydraulic Pressure System Window 


All trim positions and the flap setting are monitored for correct takeoff configuration. When the aircraft is 
on the ground, the triangular pointers will turn green when trims have been set within the approved range 
for takeoff, and when flaps have been set within the approved range (10% for landplanes, 20“ for floatplanes) 
for takeoff. If a takeoff is attempted with trims or flaps out of range, the appropriate indication will turn red, 
the NO TAKEOFF warning will be displayed in the attitude indicators, and the takeoff configuration aural 


warning will sound. 


In flight, the three triangular indicators are displayed in white. In the event of a failure of a flap or trim 
position sensor, the affected display will be replaced with an amber cross. 


11.2. Overview 


The flight controls are conventionally operated through pulley and cable systems and mechanical linkage by 
a control column, control wheel and rudder pedals. The control column is of a dual Y configuration located 
on the aircraft centerline with a control wheel pivoted at the upper end of each arm. The ailerons lower with 
the wing flaps and their degree of movement, including degree of differential movement, increases 
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proportionately with flap deflection. The ailerons move differentially at any flap position. The left elevator, 
rudder and left aileron are equipped with flight adjustable trim tabs, and the right elevator with a trim tab 
that is interconnected with the flaps. A geared tab (a servo tab) is installed on each aileron and on the 
rudder. 


11.3. Control Column 


The dual ‘Y’ configuration control column supports left and right control wheels that are interconnected 
through a chain and sprocket system and linked to the aileron control system A double acting spring strut 
attached to the forward side of the right arm of the control column assists the return of the aileron controls 
to the neutral position. A control arm attached to a transverse torque tube on the base of the control 
column is connected to the elevator control system. A nose wheel steering lever on the control column 
pivots about the hub of the left side control column. A microphone switch is mounted on each control 
wheel. 


11.4. Rudder Pedals 


Rudder pedals are installed at the pilot and co-pilot positions. Each set of rudder pedals is adjustable fore 
and aft for comfortable reach by means of a knob below each instrument panel. When the knob is pulled, 
leg reach can be adjusted by allowing a spring-loaded adjuster to move the pedals aft, or by exerting 
pressure on the pedals to move the pedals forward. Re-engagement of the knob locks the pedals in the 
desired position. The rudder pedals also function as independent left and right brake pedals when the top of 
each pedal is pressed forward. 


11.5. Elevator Trim 


The adjustable trim tab on the left elevator is controlled by means of an elevator trim wheel on the trim 
console inboard of the left pilot seat. Indication of tab position, including correct tab position for takeoff, is 
provided on the multifunction display. The takeoff range corresponds to between 3? nose up to 3? nose 
down. Elevator trim is applied through a drum and cable system and a screw jack to which the tab is 
connected. 


11.6. Flap/Elevator Interconnect Trim 


The flap/elevator interconnect trim tab on the right elevator provides for automatic adjustment of 
longitudinal trim when the flaps are operated to maintain pitch attitude. The flap operating mechanism is 
coupled to a screw jack which transmits proportional movement to a cable and pulley system which 
operates the tab through a second screw jack. 
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Figure 12 - Flight Control Surfaces 


11.7. Rudder Trim 


The rudder trim tab, which is above the geared tab on the rudder trailing edge, is adjustable by means of a 
rudder trim wheel on the trim console. Indication of tab position, including correct tab position for takeoff, 
is provided on the multifunction display. Trim wheel movement is transmitted through a drum and cable 
system to a screw jack to which the trim tab is connected. 


11.8. Rudder Geared Tab 


The rudder geared tab is located on the lower portion of the rudder trailing edge and provides aerodynamic 
assistance by moving proportionately in the opposite direction. A gearbox on the lower rudder hinge bracket 
transmits a varying ratio of rudder movement to the geared tab through a linkage of rods and levers. 


11.9.  Aileron Trim 


The aileron trim tab is hinged to the trailing edge of the outboard end of the left aileron. The tab is operated 
electrically by an actuator housed in the aileron, and controlled from a switch on the trim console. The trim 
control switch is a rocker type press switch with a center-off position and two momentary-on positions. A 
label inside the translucent knob is marked LW DN and RW DN. The electrical circuit is protected by an AIL 
TRIM ACT circuit breaker on the main circuit breaker panel. The direction and degree of trim applied is 
shown on the multifunction display. 
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11.10. Aileron Geared Tabs 


A geared tab is hinged to the trailing edge of the inboard end of each aileron, and provides aerodynamic 
assistance to aileron movement. Each tab moves a proportionate amount in the opposite direction to the 
aileron to which it is attached, by means of a rod connecting it to the aileron arm. The gearing of the tab 
varies with flap deflection. 


11.11. Flight Control Locks 


All flight controls сап be locked when the aircraft is parked. The rudder is locked in the neutral position by 
centering the rudder pedals and lifting the lever in the floor labelled LIFT FOR GUST LOCK in the floor just aft 
of the left side rudder pedals. The lever is connected through a permanently installed mechanical linkage 
below the flight compartment floor to a spring-loaded plunger which engages a detent in the rudder control 
quadrant. The rudder lock lever is retained in the locked position by a spring-loaded spigot at the lower end 
of a vertical strut, which is interconnected with the aileron and elevator lock. The aileron and elevators are 
locked by a device which braces the left control wheel and control column arm to the instrument panel 
structure. The control wheel is secured by two prongs engaged with the right yoke of the control wheel, and 
the column is braced between two lugs on the column and one lug on the instrument panel structure. The 
aileron and elevator control lock assembly is stowed in the rear baggage compartment. 


A folding gust lock warning flag is mounted on the aileron and elevator gust lock hook assembly, which 
covers the flight instruments when the gust lock is in place. The aileron and elevator control lock assembly is 
stowed in a bracket and retainer strap under the left pilot seat; the rudder vertical strut assembly is stowed 
behind the left pilot seatback. 
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Figure 13 — Series 400 Instrument Panel – (drawing) 
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Figure 15 - Apex Architecture 


Issue 2, Preliminary: April 2009 


Page 1-54 


VIKING APPENDIX A, PART 1 
DHC 6 Series 400 AIRCRAFT AND SYSTEMS DESCRIPTION 


ALL DATA PRESENTED IS PRELIMINARY AND SUBJECT TO CHANGE WITHOUT NOTICE. 


12.AVIONICS SUITE 


To permit a coherent description of the fully integrated avionics suite installed in the Series 400 Twin 


Otter, the pages that follow includes descriptions of many components that are optional at extra cost and 
are not included in the basic aircraft. The definition of what is standard equipment and what is optional 


equipment is provided later in this document, beginning on page 131. 


12.1. Instrument Panel Description 


The aircraft is equipped with a Honeywell Primus® Apex ‘glass cockpit’ modular avionics system 
interconnected via various data buses. The Apex system architecture is designed to allow multiple system 
options, future system enhancements, and future feature upgrades - many of which сап be installed by мау 
of software upgrades. The integrated design approach provides a consistent display format across all of the 
instrument panel display units and display controllers. 


The avionics suite is based on a four display unit layout, arranged in a T configuration. All of the cockpit 
controls, switches, and displays are readily accessible to the pilot for single pilot operation. There is a single 
overhead panel located directly above the left pilot windshield that contains controls for engine starting, 
ignition, DC electrical, and landing lights. Circuit breaker panels are located on the left wall of the flight 
compartment and at the base of the instrument panel pedestal. All aircraft system controls and switches are 
located on two sub-panels, directly below the two primary flight displays. 


The left display unit (DU) is the pilot's primary flight display (PFD), the center upper DU is the situation 
awareness multi function display (MFD), the lower MFD is the systems MFD and the right DU is the co-pilot's 
PFD. The presentation of information on the two MFD's can be electronically swapped to display systems on 
the upper MFD and situation awareness on the lower MFD. 


These four display panels are installed in a single-piece, shock mounted instrument panel. 


To the right of the pilot's PFD is the Electronic Standby Instrument System (ESIS), the main function of which 
is to display altitude, attitude and airspeed in the event of a total failure of the primary avionics system or a 
total electrical failure. 


A spring powered, eight day Thommen mechanical clock is located inboard of the co-pilot's PFD. The clock 
occupies a 3ATI standard space, and two additional 3ATI spaces are provided below the clock for optional 
equipment such as HF radio or satellite communications controls. The KMA 2210 PFD and radio control 
panels are directly inboard of each PFD. The KMA 29 audio control panels are directly above each PFD. The 
KMC 2210 flight guidance control panel is directly above the upper multifunction display. 


Fuel system controls and switches are located directly below the ESIS, on the left side of the instrument 
panel. Engine fire control switches are mounted outboard of the flight guidance control panel. 


The MFD controller, the display reversion control panel, and dimming control for the instrument panel are 
located on the aft face of the center control yoke. 


The lower sub-panel on the left side contains all switches for internal and external lighting and for the most 
commonly used ice and rain protection controls. The lower right sub-panel contains switches for heating and 
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ventilation controls, certain emergency and reversion functions, and for optional surface de-ice boots. 
Engine fire detection indication and control switches are mounted outboard of the flight guidance control 
panel, at the top center of the instrument panel. 


Flight compartment task lighting and associated controls for these lights are located on the center of the 
flight compartment roof, between the two pilot seats. 


12.2. Avionics System Functionality 


The Apex system includes the following functions: 


Electronic Display System and Graphics Generation 
Configuration Management System (CMS) 
Automatic Flight Control System (AFCS) 

Multi Mode Digital Radios (MMDR) 

Flight Management System (FMS) 

Mode S Transponder control and function 

Audio Control 

Monitor Warning Function (MWF) 

Data acquisition functions 


Maintenance functions 
The Apex system interfaces with and controls the following stand-alone Honeywell equipment: 


Air Data Attitude Heading Reference System (ADAHRS) 

Weather Radar System 

Radar Altimeter System 

Global Positioning System (GPS) 

Terrain Awareness and Warning System (Class A TAWS, Class B is not offered) 
Traffic Collision Avoidance System (TCAS | or ІІ, TAS is not offered) 

Distance Measuring Equipment (DME) 

XM Satellite Weather 

HF Radio (via the audio panel only, the HF has its own 3 ATI control head) 


Satellite telephone (via the audio panel only, the satellite phone has its own control head) 


The Apex system interfaces with and, in the case of the Stormscope, controls the following stand-alone 
equipment provided by other companies: 


L3 Stormscope 
Fuel Quantity Measurement Computer 


Other aircraft systems 
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12.3 Modular Avionics Unit (MAU) 


The Primus Apex system uses card-based components installed in a Modular Avionics Unit (MAU). 
Communication between the system components hosted in the MAU is via a high integrity bus network 
called the Avionics Standard Communication Bus (ASCB). Single channel Apex equipment is powered by a 
single circuit breaker and dual channel Apex equipment is powered by two circuit breakers, each connected 
independently to each channel of the equipment and powered from different aircraft electrical busses. 


The MAU is installed on the upper of the three avionics racks between the nose baggage compartment and 
the flight compartment. It consists of a cabinet/chassis containing a backplane circuit card assembly, two 
cooling fans and 12 user module slots that host a variety of line replaceable modules. The MAU cabinet is 
divided into two channels (A and B), and each channel is electrically isolated from the other with its own 
power supply module, Network Interface Controller (NIC) module and data communications backplane. The 
dual channel architecture of the MAU allows system functions to be distributed between channels. All 
modules are field replaceable and software updates can be loaded in the field. The modules communicate to 
the Avionics Standard Data Bus (ASCB) via the NIC modules. 


The ASCB consists of two independent busses, the left and right busses corresponding to pilot and co-pilot 
side primary data. Each NIC in the system both reads and writes to its onside primary bus, and reads from 
the cross-side primary bus for comparison and integrity checking purposes. 


The aircraft wiring interface to the MAU is segregated into two systems, MAU Channel A to system 1 (left 
side aircraft wiring) and MAU Channel B to system 2 (right side aircraft wiring). 


The communication mechanism that units in the Apex system use to communicate is called the Virtual 
Backplane. The Virtual Backplane comprises a high integrity bus network called Avionics Standard 
Communication Bus (ASCB) and the software and hardware mechanisms within the units that communicate 
on ASCB. In the DHC-6, only channels A and B of the MAU are directly connected to ASCB. Line replaceable 
units (LRU) connected to ASCB use a common interface bus control module called a Network Interface 
Controller (NIC). The NIC provides a high integrity method for an LRU to interface with the ASCB. 


A Local Area Network (LAN) connection provides the maintenance technician with a simple and easily 
understood method of transferring data to any LRU connected to the LAN. Typical use of the LAN is on- 
ground data transfer (software installation) and maintenance data transfer (data collection). The LAN is 
connected to each channel of the MAU, to the MF Controller, and to the maintenance panel. 


The following line replaceable modules are installed in the MAU cabinet: 


1) The Power Supply (PS) module. Each channel of the MAU has a dedicated, independent power supply. 
Either power supply can operate both of the MAU cabinet cooling fans. MAU channel A power supply 
module is powered from the left DC bus. MAU channel B is powered from the right DC bus. The PS modules 
contain no processing or backplane communication capability. 
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Figure 16 - MAU Schematic 
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2) The Network Interface Controller (NIC) modules provide a gateway for the MAU modules to access ASCB 
and the LAN. Two NIC modules are installed, one for each channel of the MAU 


3) The Aircraft Personality Module (APM) is a memory storage device connected directly to the MAU NIC 
module. Two АРМ” are installed, one for each channel of the MAU. They contain Apex configuration data — 
typically, avionics system identifier, aircraft type, aircraft serial number, installed configuration options and 
system settings. The APM enables components such as individual cards within the MAU to be removed and 
replaced quickly, without the need to reconfigure the card for a specific aircraft. 


4) The Advanced Graphics Module (AGM) is a single channel module and one is installed for each channel of 
the MAU. The AGM performs general purpose processing as well as display processing and graphics 
generation. The configuration management function (CMS), flight management System (FMS) and 
maintenance functions (CMC, ACMS) are also hosted on the AGM module. AGM 1 (MAU channel A) drives 
the pilot PFD and upper MFD and AGM 2 (MAU channel B) drives the co-pilot PFD and lower MFD. A 
repeater capability allows the Pilot PFD to be displayed on the co-pilot PFD (and vice-versa) in the event of a 
single AGM failure. The display controllers, MF controller and Display Reversion Control Panel (DRCP) are 
interfaced with the AGM’s. AGM integrity is monitored by the Monitor Warning Function (MWF), which 
verifies that the data selected by the AGM for display on the DUs has high integrity. 


5) The Generic Input Output (GIO) Module is a dual channel module, and each module channel is connected 
to a different MAU backplane (channel A and В). The GIO module translates aircraft I/O data onto and off of 
the ASCB via the MAU's backplane. 


6) The Custom Input Output (CSIO) Module is a dual module, and each module channel is connected to a 
different MAU backplane (channel A and В). The CSIO module also translates aircraft I/O data onto and off 
of the ASCB similar to the GIO module, but is more specialized to meet aircraft model-specific interface 
requirements. 


7) The Actuator Input Output Processor (AIOP) Module is a single lane module and one is installed for each 
channel of the MAU. The AIOP module is principally associated with the Automatic Flight Control System 
(AFCS). The AIOP and DAU share responsibility for the AFCS. 


12.3.1. Theory of Operation 


All the MAU modules use a Honeywell proprietary operating system called Digital Engine Operating System 
(DEOS). This system provides time and space partitioning that allows functions of mixed criticality levels to 
coexist on the same processing platform and isolates application software from the underlying hardware 
used in many of the modules and units. 


The Apex operational software for the MAU is installed in each aircraft during production and subsequently 
may be re-installed in the field when software updates become available. Apex operational software is 
distributed on a CD-ROM. Data loading from the CD-ROM is accomplished by using a PC laptop connected to 
the Apex system installed on the aircraft via a LAN connector located in the nose avionics bay. 


The System Configuration and Data Loading window is a page selection on the systems MFD multi function 
window. This window is only available for display when the aircraft is on the ground, and, other than for 
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checking currency of the navigation databases, is normally only used by the maintenance technician. The SYS 
CONFIG window displays configuration information for all installed software and data bases. When the Data 
Loading window is displayed, the multi function controller joystick control is used to select one of the four 
selections to start the Data Load process. 


12.4. Data Acquisition Unit (DAU) 


The aircraft is equipped with two dual-channel data acquisition units (DAUs) that collect and process various 
analogue, discrete, resistive, variable voltage and other signals from the engines and airframe and then 
encode this data into digital format for transmission via ARINC 429 data link to the MAU. The DAUs are 
mounted on either side of the cabin ceiling, abeam the trailing edge of the wings. 


Engine sensors are similar, but not identical, to those used on Series 300 aircraft. Numerous sensors have 
been added to the aircraft to detect conditions such as primary and secondary control surface position, flap 
position, power lever angle, and hydraulic pressures. Data from these sensors is either routed to the DAUs 
for processing or supplied directly to I/O cards in the MAU. The data is then used to generate information 
presented to the crew on the Apex display units, or converted into ARINC 717 format for supply to the flight 
data recorder, or both. 


Both DAUs operate continually, and process all signals independently using dual channel architecture. In the 
event of a failure of one DAU channel, a switch is provided on the right side of the instrument panel sub- 
panel to allow the pilot to isolate that channel and use only data from the other channel. Normally, outputs 
from both channels are used and monitored for consistency. 


12.5. Configuration Management System 


The avionics system uses a hardware and software based configuration management system to ensure that 
variables that change with gear configuration (such as Vio, Vyse, approved takeoff flap settings, etc.) аге 
correctly presented on the pilot displays. A software configuration file matching the gear configuration of 
the aircraft is loaded into the MAU. The two DAUs are physically strapped to generate a binary bit 
corresponding with the gear fitted to the aircraft. If the software file and DAU strapping match, the aircraft 
gear configuration is displayed in plain text on the system screen at power-on. If the two values do not 
match, a configuration error message is displayed. Gear configuration settings may be changed by a 
maintenance technician. 


12.6. ADAHRS 


12.6.1. General 


The aircraft is equipped with one dual channel KSG 7200 Air Data and Attitude Heading Reference System 
(ADAHRS). Each channel has a separate power supply, Channel A from the left 28 V DC bus and Channel B 
from the right 28 V DC bus. The system provides primary attitude, heading and air data parameters from 
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each channel to the Modular Avionics Unit (MAU). This design ensures that a single component failure will 
not affect both channels. 


12.6.2. Description 


Each channel of the ADAHRS contains a solid-state micro-electro-mechanical systems (MEMS) technology 
sensor block, which contains three rate sensors and three accelerometers in an orthogonal triad 
configuration. The triad in Channel B is skewed relative to Channel A. Each channel has an interface for an 
Outside Air Temperature (OAT) probe, a magnetometer, and two isolated absolute pressure sensors (one for 
pitot and one for static pressure). Channel A receives inputs from the left pitot tube, lower static ports, one 
magnetometer and one channel of the temperature probe. Channel B receives inputs from the right pitot 
tube, upper static ports, the other magnetometer and the second channel of the temperature probe. Each 
channel of the ADAHRS has a Central Processing Unit (CPU). The ADAHRS is installed in the nose avionics 
rack. 


A Rosemount (Goodrich) dual element OAT sensor is mounted just inside the ram air scoop on the left side 
of the fuselage to supply the ADAHRS with OAT data. Two KGS 7010 magnetometers are mounted near the 
outboard end of the right wing, one for each channel of the ADAHRS. 


During normal operation, the left pilot's PFD receives ADAHRS source data from the left pitot tube and lower 
static ports and ADAHRS Channel A. The right pilot's PFD receives ADAHRS source data from the right pitot 
tube, upper static ports, and ADAHRS Channel B. 


12.6.3. Operation 


Each ADAHRS channel CPU receives air data, temperature and heading information from that channel's 
sensor block and passes it to the other channel. Both CPUs then compare the data to verify sensor integrity. 
Verified ADAHRS information is sent to each channel of the MAU for display on the APEX system. 


If the data from a sensor does not pass the verification check the data is discarded and will not be used. A 
fault signal will be sent to the MAU and a caution will be shown on the CAS. In this case the ADHRS button 
on the PFD Controller of the failed side can be pressed to change the ADAHRS source channel to the 
opposite side. 


12.6.4. Reversion 


The left and right Primary Flight Display controllers each have an 'ADHRS' button, which can be used to 
change the PFD ADAHRS source channel. In the event of failure or degradation of the signal from the 
channel normally used, the signal from the opposite-side channel may be selected. ADAHRS source 
annunciations will be shown in amber in the lower left region of PFD ADI window when the same source has 
been selected on both left and right PFDs, otherwise, the source annunciation is displayed in white. 
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12.7. Display Control And Window Configuration 


The Apex Avionics suite is based on a four Display Unit (DU) layout arranged in a T configuration. The four 
KDU 1080 display units are numbered as follows: 


DU 1 is the left pilot’s PFD. 

DU 2 is the upper MFD (default format is Situation Awareness Display MFD). 
DU 3 is the lower MFD (default format is Systems Display MFD). 

DU 4 is the right pilot’s PFD. 


The DUs are simple, rugged, inexpensive 10 by 8 inch LCD displays with integral LED backlighting, and do not 
contain any flight operational software. All four are identical and fully interchangeable. They are driven by 
the AGMs installed in the MAU. DUs 1 and 2 are driven by AGM 1 and DUs 3 and 4 are driven by AGM 2. The 
DU area of display is divided into 1/6screen size sections. These sections can be combined into larger 
sections to provide the required display functionality. These sections of the displays are referred to as 
windows. 


Each DU has a default display and functionality configuration. The functionality is displayed using a 1/6 
screen size or 2/3 screen size window. The default window configurations are shown in Figure 19. By 
utilizing the full area of display in the various configuration windows, multiple system operations and 
functions can be shown on a DU at the same time. Each window operates independently of the other 
windows. 


The only window size that can be changed (enlarged or reduced) is the waypoint list window in the 
Situational Awareness MFD. With the waypoint list window has focus, pressing the MF controller PAGE 
button changes the display to а 1/3 screen size window. Selecting FMW returns the 1/3 screen size window 
to a 1/6screen size window. 


The configuration of the system MFD screen can be toggled between six 1/6 screen size system windows, or 
two 1/6 screen size system windows and a 2/3 screen size video display or navigation charts window if 
optional video display and/or navigation charts display is installed. 


Window navigation can be described in four subject areas: 
Window entry 
Window focus 
Page operation 


DU focus 


Entry and operation on the interactive windows, which are the radio window on the PFDs and windows 
located directly beside bezel buttons on the MFDs, is accomplished by PFD or MFD controllers and/or the 
DU bezel buttons. The KMC 2210 PFD controllers only control the PFDs. The KMC 2220 MF controller can 
control both the PFDs and the MFDs. The two PFD controllers are installed inboard of each PFD, and the 
single MF controller is installed on the aft face of the control yoke. 
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In the event of failure of a PFD controller, the opposite side controller may be used to control both displays 
independently. In the event of failure of the MFD controller, all functions normally accomplished with the 
MFD controller can be carried out via the bezel buttons on each display. 


Figure 18 - Multifunction Controller and Reversion Controller Mounting 


(Mounted on the aft face of the central control column) 
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The PFD controller push button controls for normal window navigation are: 


1) DME shortcut key to the DME detail window on the radio window. 


2) DETAIL calls up a secondary window related to the current active window, providing additional 
details related to the selected item. 


3) PFD allows PFD control to be transferred to the other PFD in the event of a PFD controller failure 


12.8. Multifunction Controller 


The KMC 2220 Multi Function (MF) controller contains shortcut control keys, window navigation/cursor 
movement/menu controls and keypad controls as follows: 


1) ARROW keys: Four arrowed keys (up, down, left and right) move window focus in the indicated 
direction to the next interactive window. 

2) JOYSTICK & KNOB: These control cursor focus within a window, allowing operation control 
from selectable item to item. Depending on the data field, the concentric knob can control the 
item that has cursor focus, or, a value can be entered via the alphanumeric keypad. 

3) ENT button, adjacent to the joystick. This confirms and executes the entry of data. 

4) PAGE button, which displays a menu of possible pages that can be selected. 

5) МЕО SWAP button, which switches the display of the Situation Awareness and Systems MFDs 
between the upper and lower screens. 

6) DETAIL button. Pressing this calls up a secondary window related to the current active window, 
providing additional details related to the selected item. 

7) KEYPAD alpha numeric push buttons provide direct data entry into an active data field. 

8) DEL button, to delete the last character entered on the active data field. 

9) CLR button, to erase the entire value of a data entry field on the active data field. 

10) ENT button, adjacent to the keypad. This has the same function as the joystick ENT button and 
is used to confirm and execute the entry of data. 

11) A slot for a Secure Digital (SD) data card, used to download new FMS navigation database (e.g. 


Jeppesen) from the SD card, and also to upload ECTM trend data and other maintenance 
records to the SD card for review by the maintenance technician. 


For each interactive window (the windows around the perimeter of each display) there are adjacent bezel 
buttons on the outer edge of the DU. Operational bezel buttons always have an adjacent soft key, therefore 
pressing a bezel button without an associated soft key will have no effect. The bezel buttons are used for 
toggle operations and selections within a window without having to bring window focus (via the MF 
controller) to the area. 


Window focus is obtained using the MF controller. Pressing a bezel button does not bring focus to a window. 
The Map window in the upper МЕО is the default window for focus, except in composite mode. Only one 
window can be in focus across the displays. When focus is obtained, a cyan border will be shown around the 
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window. After a period of 60 seconds of inactivity, the window focus border will be removed and focus will 
be returned to the MAP window. When there is no window focus present, a press of any of the arrow keys 
on the MF controller will highlight the focus border on the MAP window. 


When window focus is brought to a window that has data entry fields, a cyan colour cursor will be placed on 
the first data entry field. The MF Controller joystick can then used to position the cursor onto the desired 
data entry field. 
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Page operation is accomplished by pressing the PAGE button on the MF controller when in an active 
window. A menu listing the available pages for the window will be displayed. There are two types of menus: 


1) Page menus - to access pages of functions contained in the same window 


2) Functionality menus - to show selection headings that remain the same regardless of the current 
mode of operation 


All menus once selected have cursor snapping, whereby the cursor automatically moves to the first item in 
the menu. The joystick or arrow keys can then be used to move to other items in the menu. When a 
keyboard or an MF controller entry is made, the cursor is caged inside the data field until the entry is 
completed - either by pressing the ENT key or by clearing (cancelling) the entry with the CLR or DEL keys. If 
an MF controller short cut key is pressed or the time out period is reached, the entry is considered not 
finished and reverts to the previous value. 


12.8.1. Shortcut Keys 


The MF controller has short cut keys which can be used to quickly access functionality on the windows. 
Pressing a shortcut key moves the window focus to the window containing the requested functionality and 
places the cursor on the item. 


The shortcut keys on the MF controller when pressed moves the window focus and places the cursor as 
follows: 


COM - to the COM 1 field on the PFD RADIOS window. 
NAV - to the NAV 1 field on the PFD RADIOS window. 
XPDR - to the XPDR field on the PFD RADIOS window. 


Pressing the INFO shortcut key activates the WPT window and transfers cursor focus to the 
waypoint information display box. 

Pressing the DIR TO shortcut key opens the FMW (if not opened), activates the direct-to-page, and 
sets the cursor focus to the DIR field for subsequent entry of a direct-to-waypoint into the flight 
plan. 


12.8.2. MF Controller Reversion 


All in-flight functionality provided by the MF controller is also available through use of the PFD controllers or 
the bezel buttons on the displays. For this reason, a second MF controller or a reversion mode for the single 
installed MF controller is not necessary. 
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12.9. Primary Flight Display 


The Primary Flight Display (PFD) provides all the essential flight data to the pilot. The PFD displays attitude, 
heading, airspeed and altitude in the left 2/3 window. The right upper 1/6 window displays the engine 
indicators and the right lower 1/6 window displays the radio controls. During normal operation, the PFD 
receives air data, heading inputs for flight guidance, radio navigation or FMS data and engine instrument 
data. The PFD is divided into the following display areas: 


Flight Mode Annunciators 

Attitude Director Indicator (ADI) 

Airspeed 

Altitude 

Vertical Speed 

Horizontal Situation (HSI) Displays and Annunciators 
Radio Management 


Engine Instruments 


Attitude information is displayed on the electronic Attitude Direction Indicator (ADI) and heading and course 
information on the electronic Horizontal Situation Indicator (HSI). 


The Avionics window on the systems MFD provides the pilot the capability to configure display options on 
the ADI and HSI. The displayed data is compared by the comparison monitors and if data is determined to be 
invalid or different between the right and left PFD, warning, caution and miscompare annunciations are 
shown on the PFD. The warning annunciators are shown in white on a red box or a red cross over the symbol 
or tape. Some miscompare annunciators are shown in white on a red box and some are shown in black on 
an amber box. The NO TAKEOFF and ATT FAIL annunciators are shown in the same location on the ADI. 


The following displays can be overlaid on the HSI in the partial compass (ARC) mode: 
Flight Plan 
Traffic 
Lightning Sensor (Stormscope) 
Weather Radar 


Terrain from TAWS (optional) 
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12.10. Primary Flight Display Controller 


The upper portion of the KMC 2210 PFD controller contain the following 
controls for the ADI/HSI display: 


”2 BARO rotary click knob for the setting of the current barometric 
pressure value for display on the PFD altitude window for the selected 
ADAHRS channel. Clockwise rotation increments and counter clockwise 


PUSH STD . : 
decrements the barometric correction value. 


па E PUSH STD push button to set the current barometric pressure value to 


standard pressure. 


NAV SEL push button to cycle through the navigation sources shown on 
the HSI display. 


NAV PREVIEW push button to activate and cycle through available 


ve = navigation sensors when FMS is the active sensor. 


O (circle) push button to cycle through the No. 1 sources of navigation 
CRS 9 RNG bearing to be displayed on HSI as a circle pointer (single pointer). 

(7 N 9 (diamond) push button to cycle through the Мо. 2 sources of 

\ Н navigation bearing to be displayed оп HSI as a diamond pointer (double 
“ pointer). 
HSI push button to alternate HSI display between compass and arc 


PFD formats. 


ET push button to activate and control an elapsed timer displayed on 
PFD. 


CRS/RNG dual rotary click knob, inner for control of the desired 
VOR/LOC course to be flown and the selected navigation sensor shown 


IDENT МЕК 


on the HSI. Outer for control of the range display on the HSI. 

DME DETAIL PUSH SYNC push button to cause a synchronization of the selected 
VOL course to the current VOR bearing, if a VOR is the selected navigation 
sensor. 


The pilot may configure the PFD to display altitude in meters as well as 
feet. The pilot may also configure the system for entering the altimeter 
setting in inches of mercury or millibars. 


Figure 21 - КМС 2210 Primary Flight Display Controller 
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12.11. Display Reversion 


The display system is capable of reverting the Display Units (DU) and Advanced Graphics Module 1 and 2 
(AGM) via pilot control in the event of failure of an individual display unit or an AGM. A Display Reversion 
Control panel is installed directly above the MF controller, on the aft face of the control column. 


PILOTS PFD UPPER MFD LOWER MFD CO-PILOTS PFD 
NORM AGM2 AGM1 NORM 


8 8 (С) 


Ж 
MIN MIN MIN MIN 
OFF/REV OFF/REV OFF/REV OFF 


Figure 23 — Reversion Control Panel 


The reversion control panel has potentiometers for the PILOTS PFD, UPPER MFD, LOWER MFD and CO- 
PILOTS PFD. The four potentiometers are used to adjust the individual DU brightness and, at their most 
counter-clockwise position, to switch the displays to OFF/REV. The right side PFD has no REV setting. At the 
OFF/REV position, the DU goes blank and the display is moved to another display. 


In some reversion cases the PFD will enter a composite mode. The PFD composite format shows the 
ADI/HSI, up to twelve CAS messages, Systems Summary and Radio windows, all on a single screen. 


The two PFD controls also have a rotating switch surrounding their potentiometer that can be used to select 
the opposite side Advanced Graphics Module in the event of a failure of the AGM normally assigned to drive 
that PFD. 
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The upper MFD default display is used for situation awareness formats (primarily mapping) with various 
other system displays (primarily the flight plan) in dedicated windows. The bezel buttons on the sides of the 
MFD are used to select formats and control various systems. 


The lower MFD default display is used for the aircraft systems displays, for control of the various 
components of the avionics system, and for the display of CAS (Crew Alerting System) messages. The lower 
MFD display is divided into six windows. 


The KMC 9200 Flight Controller is used to enter selected minima, set heading or track, and enter selected 
altitude. At the time of first certification of the Series 400 in 2009, the autopilot and flight director functions 
will not be supported. Flight director and autopilot capability will be provided during second certification, 
which is foreseen for 2010. 


MINIMUMS HDG TRK 
^ 


PUSH RA/BARO 


PUSH SYNC 


HDG/T 
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The controls supported at the time of first certification are: 


MINIMUMS The octagonal rotary knob adjusts the approach minima height/altitude, referenced to either a 
target Radar Altitude or Barometric altitude respectively. Clockwise or counter-clockwise rotation when RA 
is active increases or decreases the minimums value over a range of О to 2500 feet. Clockwise or counter- 
clockwise rotation when BARO is active increases or decreases the minimums value over a range of 20 to 
16,000 feet. The knob adjusts the minimums value 10 feet per detent. The rotary knob is also a momentary 
push-button PUSH RA/BARO to switch between a minima referenced to radar altitude or minima referenced 
to barometric altitude. 


HDG TRK This control is a dual concentric knob that allows selection between HDG and TRK mode. The outer 
knob is a two-position rotary switch with a pointer. It selects either heading or track on the HSI compass 
card. The inner knob increments (clockwise) and decrements (counter-clockwise ) the heading or track value 
by 1 degree per detent. The dual concentric knob is also a momentary push-button PUSH SYNC for 
synchronization of the selected Heading or Track to the current aircraft heading or track. 


ALT Controls the altitude pre-select and alerting bug on the altitude tape of the PFD displays. The control is a 
dual concentric knob. Clockwise rotation of the outer control increments and counter-clockwise decrements 
the altitude pre-select value by 1,000 feet per detent. Clockwise rotation of the inner knob increments and 
counter-clockwise decrements the altitude preselect value by 100 feet per detent. 


All other buttons on the Flight Controller are inoperative. If an inoperative button is pushed, the message 
"FUNCTION NOT SUPPORTED" will appear on the CAS display. 
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13. COMMUNICATION AND NAVIGATION 
13.1. Radio Tuning Window 


The radio tuning window 15 located in the lower inboard corner of each Primary Flight Display (PFD). Each 
radio tuning window is divided into sub-windows which show the installed radio equipment. From top to 
bottom, the display reads СОМ1, СОМ2, NAV1, МАУ2, ADF and XPDR. Tuning and volume changes made Бу 
one pilot automatically appear in the display of the other pilot. 
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Figure 25 - Radio Tuning Window 


13.2. Audio Control Panel 


The KMA 29 audio control panel provides audio system control. The panel also provides an interface to the 
Passenger Address (PA) system amplifier and the aural warning system. A marker beacon receiver is integral 
to the panel. 


ON OFF PA VOLUME 
CREW -О)-РАХ 


SPKR/PA Ом! сом? сомз сома «М5 SPLIT / а 


МІС й 
ISO ALL CREW FEN 


Te COM 1 COM 2 COM 3 COM 4 COM 5 EMG/OFF 
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NAV 1 NAV 2 ADF 1 ADF 2 DME 1 DME 2 AUX 


Figure 26 - KMA 29 Audio Control Panel 
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The audio control panel is used to make audio selections for all audio communications. The audio control 
panel receives inputs from all audio communication channels and aural warnings. Audio outputs from the 
panel are provided to the corresponding side crew headset. 


The audio panel supports up to five communication radios, one of which can be configured as a telephone 
(full duplex, with no requirement to push to talk). It also supports up to eight switched audio inputs (VHF 
navigation, ADF, DME, marker beacon, and auxiliary) and up to four unswitched audio inputs (aural 
warnings, TAWS and TCAS alerts, еїс.). Up to four headset connections can be supported. The audio panel 
also has the ability to support two stereo entertainment audio inputs, however, connections to support this 
function are not factory installed on DHC-6 aircraft. 


An audio control panel is installed above each PFD. Momentary push-buttons are used to select the desired 
COM transceiver. Pressing a button turns on the associated receiver and the green LED. The pilot can 
identify which receivers are selected by noting which LED's are on. The left and right audio panels and left 
and right crew headsets operate independently of each other. Each pilot may transmit and receive at the 
same time, using different VHF or other communication radios such as HF or satellite telephony. 


A marker beacon receiver provides the necessary marker beacon signals to the PFD and audio indications for 
an Instrument Landing system (ILS). The MKR push button allows the MKR SENS button to be used to set 
either high or low sensitivity or mute the marker beacon audio by pressing the MUTE button. The marker 
beacon can be tested by pressing and holding the MKR MUTE/TEST button on the pilots panel for five 
seconds. 


Each audio panel has a single-button emergency reversion function that allows the pilot headset to be 
directly connected to the number 1 communications radio. The audio panel also supports digital data 
communication between the two panels, and between the audio panels and the CVR. 


13.3. Noise Cancelling Headsets 


Two David Clark H10-13XP noise cancelling headsets are provided as basic equipment with each aircraft. The 
power supply for the headsets is hardwired to the aircraft, with the specialized David Clark connector and 
control box located at the upper outboard corners of the forward face of the sloping bulkhead at 

station 111. Standard phone jack connectors are also provided at each pilot position. The standard 
connectors are installed in such a way that either the noise cancelling headset or a standard headset (but 
not both) may be connected. 


There are no speakers in the flight compartment. Headsets must be worn. 


13.4. Multi Mode Digital Radio 


Two KTR 2280 Multi Mode Digital Radio (MMDR) integrated transceivers are installed in the nose avionics 
bay. Each MMDR comprises one transmitter and six receivers. The single transmitter is a 2,280 channel, 16 
watt, double sideband amplitude modulation communication transmitter capable of 8.33 or 25 kHz channel 
spacing operation. Two VHF communication frequencies may be monitored simultaneously. The six 
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receivers include one 200 channel VHF Nav receiver, one 40 channel glideslope receiver, and four receivers 
which may be any combination of VHF Comm or ADF. The VHF Comm receivers have 2,280 channels and are 
capable of 8.33 or 25 kHz channel spacing. The ADF tunes frequencies from 190 kHz to 1,799 kHz and 2,180 
kHz to 2,189 kHz and has ANT, ADF, and BFO functions. 


With the exception of the glideslope receiver, all functions are waveform agile in the sense that the VHF 
Comm receivers and transmitter are upgradeable in the future to VDL mode 2, 3, 4. The VHF Nav receiver is 
upgradeable in the future to LAAS. 


Primary controls for the MMDR are on the MF controller and the PF controllers, with display of the selected 
information on the PFD screen. A momentary action "EMERGENCY COMM” switch is installed on the lower 
right sub-panel to enable instantaneous tuning of the number 1 VHF communications radio to 121.5 MHz. 
The transmitter has stuck microphone protection and will cease transmitting if the transmit function is 
active for more than 120 continuous seconds. 


The COM 2 system utilizes the upper antenna (primarily for ground communications) and the COM 1 system 
utilizes the lower antenna (primarily for airborne communications). 


13.5. High Frequency Radio 


A KHF 1050 high frequency radio system may be ordered. The HF radio is controlled by a PS 440 control 
head that is mounted on the instrument panel, directly below the clock, on the right hand side of the 
multifunction displays. The audio functions of the HF radio are fully integrated into the KMA 29 audio 
control panels. In all other respects, the HF radio is entirely independent of the Apex avionics systems. 


The KHF 1050 HF Communication System (also known as a 
Primus HF 1050) consists of three individual units: a KAC 
1052 Antenna Coupler, a KPA 1052 Power Amplifier, and a 
KRX 1053 Receiver/Exciter. All three of these are installed in 
the aft avionics racks, between stations 406 and 451. 


Receiver and low level transmitter signals are located in the 
Receiver/Exciter. The Receiver/Exciter employs a master 
oscillator, which requires a short warm-up period when 
operating at cool temperatures. 


The Power Amplifier amplifies the excitation signal from the 
Receiver/Exciter to 200 watts peak effective power, or 50 
watts of carrier power in AM. The amplified signal is then 
routed to the Antenna Coupler, which matches the various 


impedances of the longwire antenna to the 50 ohm output 


Figure 27 — PS 440 HF Radio Control Head of the transmitter. When in receive mode, the signals from 
the antenna pass through the Antenna Coupler to the 
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The frequency of operation ranges between 2.0 and 29.9999 MHz with 100 Hz resolution. Up to 99 user 
selected channels may be programmed. The radio supports upper sideband voice (USB A3J), amplitude 
modulation (AME A3H), lower sideband (LSB), reduced carrier (RC A3A), and both USB and LSB data modes. 
The radio supports SELCAL, but this requires installation of a separate SELCAL decoder. 


13.6. Distance Measuring Equipment 


One or two KN-63 DME transceivers may be installed in the nose avionics bay. The maximum range of the 
DME transceiver is 389 nautical miles. The transceiver has 200 different channels. The transmitter processes 
signals between 1,025 MHz and 1,150 MHz and the receiver processes signals between 962 MHz апа 1,213 
MHz. Range, groundspeed, and time to station are output to the MAU as digital serial data. 


The DME detail window can be displayed in the radio tuning window by pressing the DME button on the PFD 
Controller. An alternative means of accessing the DME window is through the Go To DME Detail soft key in 
the NAV detail window. The DME detail window contains soft keys 'DME PAIR' to select the association of 
the DME to NAV 1 or NAV 2, and 'DME HOLD' to select DME hold ON or OFF. When the DME HOLD is 
selected to ON, an H adjacent to the DME distance is displayed on the PFD HSI display. 


13.7. Transponder 


A KXP 2290 Mode S transponder is installed behind each pilot's PFD controller. The transponder provides Air 
Traffic Control Radar Beacon System (ATCRBS), Mode-S, and ADS-B Out capabilities, including capability for 
diversity and data link enhancements. The transponder supports Comm A & Comm B Mode S data link 
protocols. A dedicated pair of upper (directional) and lower (monopole) transponder antennas are installed 
to support diversity logic for each transponder. The lower antenna must be monopole because of the fixed 
landing gear design. 


The basic transponder installation fully complies with Eurocontrol Mode S Enhanced Surveillance 
requirements, by way of an extended (112-bits) squitter broadcast on 1,090 MHz. The KXP-2290 has the 
ability to transmit an 8 digit alphanumeric Flight ID code. The flight crew enters the Flight ID information 
into the system via the bezel buttons, PFD controller, or MF controller. 


The XPDR detail window is displayed in the radio tuning window by pressing the adjacent bezel button or 
XPDR button on MF Controller and then pressing the DETAIL button on either the PFD or MF Controller. The 
detail window of the transponder contains soft keys for the selection of XPDR MODE and default VFR CODE. 
A dual transponder installation will also have a XPDR SEL soft key for active transponder selection. The non 
selected transponder will be in a standby mode. 


The transponders receive input from the aircraft air-ground monitor and use this input to automatically 
switch from ground to flight mode and vice-versa. In the event of failure of the air-ground monitor, 
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automatic switching of the transponder will not be provided. 


VHF NAV 
(BOTH SIDES) 


TRANSPONDER 


WEATHER 
RADAR 


GLIDESLOPE ~~ MARKER BEACON 
(ON FAR SIDE) 


TCAS 


DME2 RADALT 1B 
RAD ALT 1A 


VHF 3 
(OPTIONAL) 
TRANSPONDER 

MONOPOLE (2) 


Figure 28 — Antenna Locations (Typical) 


The transponders use ARINC 735A TCAS interface protocol to interface with the (optional) TCAS ІІ system. As 
a peripheral to the TCAS ІІ processor, the transponder receives and replies to short and long air to air 
surveillance and TCAS coordination interrogations, and receives and replies to ground to air surveillance and 
Comm A interrogations directed to TCAS. 


The transponder contains BITE (Built In Test Equipment) to enable the operational health of the unit to be 
constantly monitored. When a critical fault is detected, the transponder will notify the Apex maintenance 
system, which will record the fault. The transponder also stores detected failures in non volatile memory for 
later review. The transponder has a temperature sensor and a timer so that faults can be time stamped and 
temperature data can be collected and stored. 


13.8. Global Positioning System 


Two independent KGS 200 Global Positioning System (GPS) sensors are installed in the nose avionics bay. 
The receivers use 24 channels grouped in 3 hardware groups each consisting of 8 channels. One group of 8 
channels is used for navigation at any given time. The GPS sensor unit calculates and outputs navigation 
data, satellite measurement data, Receiver Autonomous Integrity Monitoring (RAIM) and Predictive RAIM 
(PRAIM). The processed output data is sent to the CSIO module in the MAU via ARINC 429 for use by the rest 
of the avionic system. The sensor data unit also manages Sign Status Matrix (SSM), satellite status and 
performs BITE functions. An APEX maintenance function interfaces with the GPS sensor. 


The GPS sensors support SBAS (Satellite Based Augmentation Service) and comply with the requirements of 
TSO С145а. Provisions have been made to allow for future upgrades to support LAAS (Local Area 
Augmentation Service). 


The GPS data page can be accessed from the SENSORS page. The SENSORS page can be accessed with the 
systems MFD lower left window in focus and selecting the SENSORS page menu. 
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14. SAFETY SYSTEMS 


14.1. Weather Radar 


The ART 2000 weather radar system gives the pilot a selectable horizontal or vertical display of 
thunderstorms or high density precipitation in front of the aircraft. The weather radar system can be used 
simultaneously with an optional L3 Stormscope system, which shows areas of lightning activity 360 degrees 
around the aircraft. 


The installation consists of a 4kW radar transmitter, a receiver, and an integral processing unit, all installed 
in the nose radome. The processing unit receives pitch and roll signals from the ADAHRS via ARINC 429 and 
processes this data to stabilize the 12 inch flat panel radar antenna. The sensor unit transmits a beam of 
pulsed microwave energy. When a pulse reaches visible moisture, the energy is reflected back to the 
antenna. The return signals are processed and sent to the Modular Avionics Unit (MAU). 


The azimuth motor drives the antenna up to 50 degrees left and right for a total maximum scan angle of 100 
degrees, although in practice a 90 degree image is scanned. The scan rate is 25 degrees per second, 
providing 16.7 "looks per minute". 


The antenna pedestal elevation assembly permits the radar beam to be tilted up or down 15 degrees. Tilt 
may be controlled manually on the multifunction controller or may be determined automatically. In the case 
of automatic tilt, the manual tilt control provides a trim capability around the automatically set position. 
Stabilization capability of up to 30 degrees in pitch and roll is possible. Combined antenna stabilization plus 
tilt angle is functional over a range of +30 degrees. 


The system displays storm intensity levels in color against a black background. Rainfall intensity is presented 
in four colors: green, yellow, red, and magenta, with magenta representing rainfall of the highest intensity. 


The radar system can also be used for ground mapping (GMAP). In GMAP mode, prominent landmarks are 
displayed which enable the pilot to identify coastlines, hilly or mountainous regions, cities, or in some cases 
even large structures. GMAP mode uses green, yellow and magenta colors to display the different 
reflectivities. Magenta represents the most highly reflective target. Separate sensitivity timing control (STC) 
compensation is used for weather and GMAP modes. 


Weather radar information can be displayed as overlays on the PFDs and the navigation map display of the 
MFD. The PFD weather radar overlay can be assessed by pressing the soft key on the side of the HSI display. 
The soft key identifier OVRLY then appears in white. Pressing the OVRLY soft key displays the overlay 
selection menu. Selecting WX RDR will enable the weather radar overlay to be displayed on the HSI. There is 
also an OFF section to remove the overlay. 


The controls for the weather radar are all located on the MF Controller (figure 21). A WX RADAR dual 
concentric knob control with a push select function is used to control the mode and the tilt, gain settings. 
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The outer control is a four position rotary knob with the positions ОҒҒ/5ТВҮ/ТЕ5Т/М/Х. The inner control 15 
rotary click control knob and is pressed to modify the tilt or gain setting. 


Weather radar annunciations for ALERT, MODE and TILT are located on the left side of the HSI. The ALERT 
annunciations are TX ON GND in amber when МУХ is selected оп the MF Controller and the aircraft is on the 
ground. TGT ALRT is given in amber when there are potentially hazardous targets directly in front of the 
aircraft that are outside of the selected range. Longer ranges should then be selected to view the 
questionable target. ТОТ is given in white when М/Х is selected and the aircraft is in the air. 


The MODE annunciation is that set by the WX RADAR outer control knob. The TILT annunciation value is a 
three digit number preceded by an arrow, up for positive value and down for negative value. Faults are 
annunciated WX FAULT in white on the right lower part of the weather radar overlay and failures are 
annunciated WX FAIL in amber. 


The Avionics window of the systems MFD contains WX/LX/TAWS setup pages. Тһе WX setup tab is selected 
via the page menu of the multi functional window. 


14.2. Radar Altimeter 


The KRA 405B radar altimeter transceiver is installed in the empennage aft of the rear baggage 
compartment. A second radar altimeter can be fitted if desired. The transceiver sends a signal to the 
transmit antenna and gets the return signal from the receive antenna. The maximum operating height AGL 
used by the system is 2,500 ft. 


The radar altimeter system measures the aircraft height Above Ground level (AGL) electronically and sends 
the height AGL data to the Modular Avionics Unit (MAU) for display in the ADI window of the left and right 
PFDs. The digital readout for radio altitude is displayed in white text in a black box in the lower center part 
of the attitude display on the PFD. The radar altitude display is removed at altitudes greater than 2,500 ft. 
When altitude is less than 550 feet, the lower portion of the PFD altitude tape will show a yellow cross 
hatched box to indicate the ground proximity. 


If the radar altitude data becomes invalid, the digital readout will be replaced with RAD in white in an amber 
box. The radar altimeter data (in addition to indicated airspeed data from the ADAHRS) is used by the 
aircraft air-ground monitor logic system to determine on ground or in-flight status. 


The radar altimeter is an integral component of the Class A TAWS (Terrain Awareness and Warning System) 
and must be installed in aircraft that are ordered with TAWS. 


14.3. ТСА5 


А KTA 910 TCAS | or TPU-67A TCAS ІІ can be fitted. The TCAS display is integrated into the Apex system, and 
TCAS alerts are voiced through the aural warning system. 


Both TCAS systems use a processor, two directional antennas (upper and lower) and a configuration module. 
Aural alerts are provided through the audio panel and from there onward to the crew headsets. 
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TCAS | provides traffic advisories (ТА), but does not provide resolution advisories (RA). TCAS ІІ provides both 
traffic advisories (TA) and resolution advisories (RA). 


14.4. TAWS 


Class A TAWS can be fitted. The TAWS display is integrated into the Apex system, and TAWS alerts are 
voiced through the aural warning system. 


The Honeywell Mk VI Enhanced Ground Proximity Warning System (EGPWS) consists of an TAWS computer 
and configuration module installed in the nose avionics bay. TAWS provides an enhanced capability of 
reducing accidents caused by controlled flight into terrain. The system achieves this by receiving a variety of 
aircraft parameters as inputs, then applying alerting algorithms to provide the flight crew with aural 
messages and visual annunciation and display. The system provides the flight crew with enhanced Class A 
terrain awareness while following an ATC flight plan clearance. 


The TAWS unit receives GPS position via the MAU for accurate position determination in conjunction with a 
regional database. One of three databases may be installed in the system (Atlantic, Americas or Pacific). The 
databases also contain the locations of all runways longer than 2000 feet that have a published instrument 
approach. A visual depiction of the terrain proximate to the aircraft can be displayed on the PFD and the 
MFD. 


The terrain alerting algorithms continuously compute the terrain clearance envelopes ahead of the aircraft. 
If the boundaries of these envelopes conflict with terrain elevation data in the terrain database, then alerts 
are issued. Two envelopes are computed, one corresponding to a terrain caution alert and the other to a 
terrain warning alert. Terrain awareness caution and warning alerts are inhibited below 30 feet of radio 
altitude, within 1nm of the runway, and below 30 knots groundspeed. 


When the conditions exist to generate a terrain or obstacle caution alert, the terrain image on the PFD 
TAWS Overlay is enhanced to highlight the threatening terrain as solid yellow for caution threats and the 
appropriate aural alert is given. When the required conditions have been met to generate a terrain or 
obstacle warning alert, the display image on the PFD TAWS Overlay is enhanced to highlight the terrain as 
solid red and the appropriate aural alert is given. 


The EGPWS computer sends aural alert messages, when necessary, to the audio control panel and from 
there onward to the headsets. At the same time annunciations are displayed on the PFD ADI in an amber 
box for GND PROX or red for PULL UP. The annunciations flash in reverse video for 5 seconds and then 
remain on until the condition is no longer detected. If the terrain overlay is not selected for display and a 
TAWS alert is generated, the terrain overlay will be displayed (automatic pop-up) on the HSI in the partial 
compass mode. The TAWS sends a suppression signal to the TCAS to inhibit voice messages from the TCAS 
when the TAWS is generating voice messages. 


14.5. Vertical Depiction of Terrain 


Vertical depiction of the terrain profile underlying the active flight planned route is provided across the 
lower 2096 of the map display on the situational awareness screen. Vertical depiction of terrain on the 
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active flight plan route ahead of the aircraft compliments the conventional plan view depiction of terrain 
and enhances crew awareness. The display of terrain on the situational awareness screen — both in plan 
view and profile view — is provided as an aid to situational awareness only, and the data used to generate 
these displays is not associated with the TAWS in any way. 


14.6. CVR 


A four channel Honeywell AR 120 cockpit voice recorder with 120 minute recording capacity can be fitted. 
The CVR is integrated with the Apex system and captures radio communication, intercom communication, 
and input from a flight compartment area microphone that is mounted in the center of the flight 
compartment, directly below the glareshield. The recorder includes provisions for future capture of data 
linked air traffic control messages (ACARS) via a dedicated ARINC 429 input. 


The CVR uses flash memory modules to record data, and has no moving parts. It is equipped with an 
underwater location beacon. No pre-flight test routine is required, because if a fault condition is detected 
by the CVR built-in self test system, a caution level CAS message will be displayed to the crew. A 3 g impact 
switch automatically shuts the recorder off in case of impact. There are no crew controls for the CVR. 
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Figure 29 - CVR Cutaway Illustration 


14.7. FDR 


A 256 word per second Honeywell AR-256 flight data recorder (FDR) with 25 hour recording capacity can be 
fitted. The FDR can be configured to capture 18 or 88 mandatory parameters depending on regulatory 
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requirements. Additional capacity beyond the maximum of 88 parameters mandated by certification 
requirements is used to capture Twin Otter specific data such as autofeather status, autofeather activation, 
and all warning and caution level CAS messages that are displayed by the Apex system. 


The Apex MAU functions as the aircraft flight data acquisition unit, and transmits data to the FDR via ARINC 
717 data bus. A stand-alone tri-axial accelerometer is installed to support the FDR. A quick access recorder 
can be fitted in series with the FDR to support FOQA and other data analysis programs. 


Тһе FDR also uses flash memory modules to record data, and has no moving parts. It is equipped with an 
underwater location beacon. No pre-flight test routine is required, because if a fault condition is detected by 
the FDR built-in self test system, a caution level CAS message will be displayed to the crew. There are no 
crew controls for the FDR. 


14.8. Passenger Address System 


A passenger address system can be fitted. The system uses a dedicated NAT SM245 18 watt amplifier that is 
located in the forward avionics rack, and broadcasts through six speakers mounted in the passenger cabin 
roof. 
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Figure 30 — Avionic Component Locations (typical) 
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15. OTHER AVIONICS SYSTEMS 


15.1. Pitot Static System 


The pitot static system supplies the ADAHRS (Attitude, Direction and Heading Reference System), which in 
turn generates output used by the airspeed indicator, altimeter, and vertical speed indicators. The left pitot 
head supplies the left ADAHRS and the right side pitot head supplies the right ADAHRS. The pitot heads are 
equipped with pitot tube heaters. The lower static vent on each side supplies static for the left side ADAHRS 
and the upper vent on each side operates the right side ADAHRS. 


Normally, each ADAHRS supplies one primary flight display only — either the left or the right. Switching of 
ADAHRS inputs between the left and right primary flight displays is accomplished electronically. If there is 
any doubt about the accuracy of output from one ADAHRS, a button can be pressed to provide data output 
from the other ADAHRS to both the pilot and the co-pilot primary flight display, and to disqualify the suspect 
ADAHRS. For this reason, there is no mechanical switching of static supply pressure for primary flight 
instruments, as there was on the Series 300 aircraft. 


15.2. Magnetometers 


Dual KGS 7010 magnetometers for the Apex system are located at the outboard end of the right wing. A 
single L3 MAG 3000 magnetometer to enable display of magnetic heading on the ESIS is installed at the 
outboard end of the left wing. 


15.3. Magnetic Standby Compass 


An illuminated magnetic standby compass is mounted at the top of the windshield center post. A compass 
correction card is retained by a holder immediately below the compass. The magnetic compass cannot be 
relied upon if electric windshield heat is being used. 


15.4. Clock 


An illuminated spring-driven, eight-day, mechanical, Thommen model B17.951 clock is located on the 
instrument panel. A combination winding and setting knob is provided beside the clock face. The clock 
provides a standard 3 function, single pushbutton operation of a 60 minute timer (a chronometer) using 
start/stop/reset-to-zero in a fixed, repeating sequence. The timer has its own small inset faces for minutes 
and seconds, and does not interfere with the operation of the continuously running sweep second hand. 


An integral revolving bezel may be used as a second elapsed time function. The revolving bezel is set using a 
dedicated knob at the lower right hand corner of the instrument. 


The clock is internally illuminated and equipped with antireflective coated glass. 


15.5. Outside Air Temperature Indication 


Outside air temperature is sensed by a dual element Rosemount sensor and transmitted to each channel of 
the ADAHRS. The static air temperature is displayed at the bottom of the engine instrument window. The 
Rosemount sensor is located within the ram air intake scoop on the left side of the aircraft. 
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15.6. Eye Height Reference Device 


An illuminated eye height reference device is provided on the windshield center post to ensure that the 
pilots adjust their seating position correctly, to ensure unobstructed viewing and control of all Apex display 
and control units and optimum exterior vision over the nose of the aircraft. 


15.7. Intercom 


An intercom for communication between the pilots (and, if desired, an observer) is standard. The intercom 
system is voice activated, and no transmit switch is provided on the control wheel for the intercom. 


15.8. ELT 


An Emergency Locator Transmitter is installed in the empennage. It is connected to an antenna which is 
installed on the top of the fuselage just ahead of the fin. The ELT will transmit on the international distress 
frequencies of 121.5, 243.0 and 406 MHz. 


An aircraft personality module (APM) is installed in the ELT wiring harness. The APM is programmed with the 
identity data (registration, etc.) unique to the serial number of the aircraft. This allows the ELT to be 
removed and replaced without the need to reprogram the ELT with aircraft identity data. 


A navigation interface module is installed adjacent to the ELT in the rear fuselage. It receives DC power 
supply from the Hot Battery Bus and continually receives GPS derived aircraft position information from the 
Apex system through the modular avionics unit. This navigation interface module is connected to the ELT. If 
the ELT is activated, the ELT will transmit the last recorded latitude and longitude of the aircraft in addition 
to data identifying the aircraft. 


There is an ELT remote control switch installed at the far right end of the instrument panel sub-panel. This 
unit has a guarded switch with the positions ON, ARMED and RESET/TEST and an indicator light. If the ELT is 
accidentally activated, either by g force or with the instrument panel switch, an amber CAS message 'ELT 
ACTIVE' will be displayed on the Apex screen. 


15.9. Electronic Standby Instrument System (ESIS) 


The GH-3100 ESIS instrument is powered by its own dedicated backup battery and is entirely independent of 
the Apex system. When fully charged, the backup battery has sufficient capacity to operate the ESIS for at 
least 6 hours, that being greater than 5096 of the endurance of the aircraft with ferry tanks installed. 


The ESIS is a 3-ATI size instrument with no moving parts. It utilizes flat panel, Active Matrix Liquid Crystal 
Display (AMLCD) technology. The ESIS contains a 3 axis inertial measurement sensor cluster that is used to 
compute attitude information. Airspeed and altitude information is displayed on either side of the attitude 
display in a digital vertical scale. Airspeed and attitude information is computed using an integrated air data 
computer module that is supplied with pitot and static pressure from the right hand pitot tube and the 
upper set of static vents. The design of the display has been customized to replicate as closely as possible 
the display of information on the Apex PFD, to allow transition from primary to standby instrument 
navigation to take place with minimal "learning" time for the crew in the event of a PFD failure. 


Like other avionics components such as the MAU and the ELT, the ESIS uses a detachable configuration 
module. The configuration module contains sufficient non-volatile memory to retain all the programming 
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codes that describe the specific hardware and software configuration of each installation, such as display 
format configuration, navigation interface, and static source error correction constants. When the ESIS is 
removed from the aircraft, the configuration module remains in the aircraft attached to the cable that 
connects to the ESIS. This eliminates the need to reprogram a new ESIS if the instrument is replaced. 


The ESIS is controlled by a switch on the lower right sub-panel labelled ESIS POWER. The switch has three 
positions, OFF, ARM, and TEST. The ARM position is selected prior to each flight to turn the instrument on. 
When the switch is moved to the momentary TEST position, the ESIS battery carries out a self-test. If the 
self-test is successfully passed, a confirmation message will be displayed on the CAS screen. Whenever 
power is applied to the ESIS, a complete self test sequence is carried out. Any faults found will be displayed 
on the ESIS screen. To ensure complete autonomy between the standby instrument and the Apex system, 
faults found in the EFIS are not recorded on the Apex central maintenance computer. 


A supplementary stall warning light is installed directly underneath the ESIS. 
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Figure 31 — L3 GH-3100 Electronic Standby Instrument System 


15.9.1. ESIS Static Emergency Selector 


The ESIS (Electronic Standby Instrument System) is plumbed to normally use input from the right hand pitot 
tube and the upper set of static vents. In the event of obstruction of the upper static vents, the ESIS STATIC 

SELECTOR handle (which resembles the pilot static selector handle of the Series 300 aircraft) may be moved 
to the EMERGENCY position. When this is done, static pressure from the lower static vents is supplied to the 
ESIS. The dynamic (pitot tube) pressure input to the ESIS is not switchable. 
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16.CREW ALERTING SYSTEM (CAS) 


Approximately 90 different DHC-6 specific text messages can be communicated to the crew by way of the 
Crew Alerting System (CAS). These messages are grouped by severity into four priority levels: warning 
messages, which are displayed in red text, caution messages, which are displayed in amber text, alert 
messages, which are displayed in cyan text, and status messages, which are displayed in white text. 


CAS messages are displayed in the lower left 1/6 window of the system window on the multi-function 
display. 


Warning messages are accompanied by illumination of the red MASTER WARNING lights and sounding of a 
triple chime. Caution messages are accompanied by illumination of the amber MASTER CAUTION lights and 
sounding of a single chime. Alert and status messages are not annunciated. 


16.1. Inhibition of CAS Messages 


Certain CAS messages are inhibited during different phases of flight, or are inhibited when the associated 
system is not being used. For example, no caution or warning messages about the status of an engine will be 
displayed if the fuel lever for that engine is in the OFF position. 


During critical phases of flight such as takeoff and approach, less severe caution and warning level messages 
are automatically inhibited for the duration of the takeoff or the approach. Generally speaking, the inhibit is 
applied from surface to 800 feet AGL during takeoff, and from 800 feet AGL until touchdown when landing. 


CAS messages may have different status levels depending on whether the aircraft is in flight or on ground. 
For example, a PNEUMATIC LOW PRESSURE state will generate an alert message when the aircraft is on the 
ground and surface de-ice has been selected ON, but it will generate a CAUTION level message if the aircraft 
is in flight and the surface de-ice has been selected ON. If the surface de-ice is switched OFF, no PNEUMATIC 
LOW PRESSURE message will be generated at any time. 


The following tables list warning, caution, alert and status messages that can be generated. Some of these 
messages will not be provided unless the appropriate optional equipment that they monitor has been fitted. 


16.1.1. Warning Level Messages 


Left Engine Fire Left Prop Overspeed Hydraulic Press Low 

Right Engine Fire Right Prop Overspeed Left Prop Low Pitch 

Left Engine Temp Left Oil Pressure Right Prop Low Pitch 

Right Engine Temp Right Oil Pressure Doors Unlocked (flight) 
Left Engine Torque Left Oil Temp Manual Ignition On (flight) 
Right Engine Torque Right Oil Temp Fuel Low Both Tanks 

Left Engine Ne Generators Off (flight) Fuel Filters Bypass 

Right Engine Ne Hydraulic Power Fail 


16.1.2. Caution Level Messages 
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Reset Props 

Left Engine Temp 

Right Engine Temp 

Left Engine Мс Low 

Right Engine Ма Low 

Left Prop Speed 

Right Prop Speed 

Left Oil Pressure 

Right Oil Pressure 

Left Oil Temp Low 

Right Oil Temp Low 

Forward Fuel Qty Low 

Aft Fuel Qty Low 

Left Wing Fuel Pump 

Right Wing Fuel Pump 

Pump 1 Aft Press 

16.1.3. Alert Level Messages 
Takeoff Configuration 

Left Autofeather 

Right Autofeather 

Left Fire Detect CB 

Right Fire Detect CB 

16.1.4. Status Level Messages 
Fuel Crossfeed - Both On Aft 
Fuel Crossfeed - Both On Fwd 


Manual Ignition On (ground) 
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Pump 2 Aft Press 
Pump 1 Forward Press 
Pump 2 Forward Press 
Fuel Quantity Fault 
Left Fuel Flow Low 
Right Fuel Flow Low 
Fuel Crossfeed Fail 
Hydraulic Press Low 
Duct Overheat 
Pneumatic Press Low 
Left Gen Volts 

Right Gen Volts 

Left Gen Overheat 
Right Gen Overheat 
Left Generator Amps 


Right Generator Amps 


Left Generator Off (ground) 
Right Generator Off (ground) 
Left Wing Refuel On 

Right Wing Refuel On 


Avionics Fan Fail 


Vent Fan On 
ESIS Battery Test Passed 


Interlock Open 


WIEIKCING' 
DHC 6 Series 400 


Gear Config Fail 

Main Battery Volts 
Main Battery Amps 
Main Battery Off 

Left Probe Fail 

Right Probe Fail 

ELT Active 

Doors Unlocked (ground) 
ESIS On Battery Power 
Left Wing Refuel On 
Right Wing Refuel On 
Left Generator Off 
Right Generator Off 
Left Fuel Filter 

Right Fuel Filter 


Parking Brake On 

Pneumatic Low Press (ground) 
FDR Fault 

CVR Fault 


Right Wing Tank On 
Left Wing Tank On 
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L Prop Low Pitch 


Vent Fan On 


Figure 32 - Sample of CAS Message Screen 


16.2. Master Caution and Master Warning Lights 


Two 1 inch by 1.2 inch LED lights, internally labelled MASTER CAUTION and MASTER WARNING, are provided 
directly above each ро 5 primary flight display. These lights will illuminate whenever a caution level 
(amber) CAS message or a warning level (red) CAS message appears. The lights extinguish when pressed to 
acknowledge the warning. The caution lights are powered from the 28 volt left or right DC bus through 
circuit breakers located on the avionics circuit breaker panel. 


16.3. Caution Light Test And Intensity Switch 


A three-position switch labelled CAUTION LT with positions DIM, BRT, and TEST is located on the lower left 
sub-panel. The momentary TEST position of the switch permits a simultaneous check of all the aforesaid 
lights except for the engine FIRE lights, which are tested using their own dedicated switch. The test and 
intensity circuit is protected by a CAUT LT TEST circuit breaker on the main circuit breaker panel. 


The DIM and BRT positions provide alternative levels of lighting brilliance for the MASTER CAUTION and 
MASTER WARNING lights, the autofeather system SELECT and ARMED indicator lights, and the stall warning 
light, the engine FIRE warning lights, and if fitted, the wheel-ski position indicator lights. In the event of 
failure of the control system used for caution light dimming, a reversionary, non-dimming mode can be 
selected by moving the CAUTION LIGHTS DIMMING switch on the lower right sub-panel from NORMAL to 
BYPASS. 


Gear indication lights for aircraft fitted with amphibious floats are independent of the CAUTION LT dimming 
and test switch. 
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16.4. Stall Warning System 


The stall warning system consists of two lift detecting vanes and switches (which are connected in parallel) 
located on the left wing leading edge. 


The two vanes are set at slightly different levels in the wing leading edge to ensure the complete 
effectiveness of the stall warning system at all flap settings and aircraft attitudes. The lower vane is 
operative over the full flap range of 0° to 37.5°, but the upper vane is effective only with flaps extended. 
From 0° to 12° (+2°) flap settings the upper vane is rendered electrically inoperative by a microswitch 
actuated by the flap mechanism. In operation, as a stall condition is approached, the stagnation point moves 
from above the affected vane to below it and causes it to deflect upward sufficiently to actuate its switch 
and complete the circuit to the warning light. 


The stall warning activates at 4 to 9 knots above stall speed. Correction of the near stall condition by the 
pilot causes the vane to move in the opposite direction and de-energize the electrical circuit. The stall 
warning system is powered from the left DC bus and is protected by a STALL WARN circuit breaker on the 
main circuit breaker panel. The detector vanes are heated to prevent condensation; the heaters are 
controlled by the pitot heat switch. 


Indication of a stall is provided by display of two rectangular inverse video annunciations on either side of 
the left and right attitude indicator display, and is accompanied by a persistent aural warning. 


iV у 
ЕНІН. А '/ Em 


Figure 33 — Stall Warning (Visual) 
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16.5. Aural Warnings 


Various aural warnings are generated by the Apex avionics system. They include the following, which are 
listed in priority order: 


Condition Aural Message Type Mutable? аа Ср 
Огдег Number 
Stall STALL Continuous No 1 1 
TAWS Alert Numerous Numerous Some 2 1 
Traffic Warnings Numerous Numerous Some 3 2 
Overspeed OVERSPEED Continuous No 4 2 
Takeoff Configuration | NO TAKEOFF Continuous No 5 2 
CAS Warning Triple Chime Continuous Yes 6 2 
Engine Fire FIRE Continuous Yes 7 2 
Propeller Low Pitch стао Continuous Yes 8 2 
LOW PITCH 
CAS Caution Single Chime Continuous Yes 9 3 
Minimums MINIMUMS Single No 10 3 
Altitude C Chord Single No 11 4 
Vertical Track Alert C Chord Single No 12 4 


Additional aural warnings will be added to the list when flight director and autopilot functions are certified. 


16.5.1. Prioritization and Grouping of Aural Warnings 


Each aural alert is prioritized and grouped with other audio alerts, called priority groups, as listed above. 
Group 1 is the highest priority group and Group 4 is the lowest priority group. When two alerts of different 
groups are enabled at the same time, only the aural alerts of the highest priority group will be sounded. 
When the alerts of the highest priority group stop, the aural alert of the next highest priority group will be 
sounded, if still active. 


16.5.2. Muting Of Aural Warnings 


Aural warnings listed in the above table that are noted as ‘mutable’ are silenced by depressing the Master 
Caution (MC) or Master Warning (MW) switch, as appropriate to the notification. When the logic that drives 
a mutable aural is enabled and the appropriate MC/MW switch is depressed, the mutable aural is silenced 
until the enabling logic transitions off. When multiple mutable aural warnings are active, all will be muted at 
once. Therefore, each aural cannot be muted individually. All aural warnings will be heard at least once 
before muting becomes effective. 


TAWS and TCAS aural warnings may or may not be mutable, depending on the severity of the warning. 


Aural warnings are independently processed by both channels of the custom I/O board in the MAU, then 
compared to ensure validity. In the event of a passive failure of one channel, a CAS message advising of the 
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failure will be displayed, but full aural warning capability will continue to be available from the single 
remaining channel. In the event of an active failure of one channel that results in unwanted sound coming 
from one of the two channels, the pilot can silence the defective channel by selecting the AURAL 1 MUTE or 
AURAL 2 MUTE switch, as appropriate, to the upper MUTE position. If both switches are placed in the MUTE 
position, no aural warnings will be heard. 


16.6. Headsets 


Two noise cancelling headsets are supplied with each aircraft. The power supply for the noise cancelling 
function is integral to the aircraft and is mounted on the forward face of the station 111 bulkhead, outboard 
of the headset stowage bracket. The circuit for each headsets noise cancelling function is protected by 
circuit breakers labelled PILOT HEADSET and COPILOT HEADSET, located on the avionics circuit breaker 
panel. 


Because critical aural warnings are delivered to the crew via the headsets, a functional headset is obligatory 
at each crew station. Standard jacks to accommodate use of a non-noise cancelling headset, in the event of 
failure of the noise cancelling headset, are provided at each crew station. The jacks are positioned such that 
it is not possible to install both a noise cancelling and a non-noise cancelling headset at the same time. 


Jacks to accommodate a third (standard, non noise-cancelling) headset, for use by an observer sitting in the 
first row of passenger seats, are provided as standard on each aircraft. These jacks are installed on the 
inboard face of the trim panel. 


17. FLIGHT MANAGEMENT SYSTEM 


Reserved. 
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18.ELECTRICAL SYSTEM 
18.1. Series 400 Changes 


The alternating current (400 cycle 26 volt and 115 volt) electrical system has been deleted. The aircraft is 
entirely 28 volt DC powered. There are no inverters or fuses. The circuit breaker panel formerly located on 
the flight compartment roof has been deleted, and all electrical switches and controls (with the single 
exception of the engine start control panel) have been removed from the flight compartment roof and 
relocated to the instrument panel. 


DC electrical system design is substantially unchanged from the Series 300 aircraft, although many circuit 
breakers have been deleted as a result of the installation of an integrated avionics suite. All wiring has been 
upgraded to contemporary specifications. Deutsche block connectors are used. Two 14 volt convenience 
outlets are provided as standard equipment in the flight compartment. The auxiliary battery has been 
deleted, and a single 48 amp-hour lead acid Marathon battery is provided as standard. 


18.2. Overview 


The electrical system is a 28-volt, direct current, single wire installation with the airframe used as ground 
return. Primary DC power is supplied by two engine-driven starter-generators. A 48-amp-hour battery 
provides power when the generators are inoperative. Electrical power is distributed through a multiple bus 
system consisting of left, right, hot battery, and battery/external power busses. 


From the left and right DC buses, power is distributed through main circuit breakers in the main distribution 
box located in the cabin roof to supply DC circuits through individual system circuit breakers located on the 
main circuit breaker panel, to the left of the pilot, and on the avionics circuit breaker panel, at the base of 
the center pedestal. Bus feed circuit breakers on auxiliary panels beside the main and avionics circuit 
breaker panel provide additional circuit protection. The left generator is connected to the left DC bus and 
the right generator to the right DC bus, but both buses can be powered from either generator through a bus 
tie relay which is controlled by a BUS TIE switch. An external power receptacle is provided for connection to 
a 28 volt DC ground supply for engine starting and maintenance purposes. 


18.3. Battery 


The main battery is a 24 volt, 48 amp-hour lead acid type located beneath the floor of the rear baggage 
compartment. The main battery supplies power to the electrical system when the DC MASTER switch is 
selected to MASTER, and the EXTERNAL/BATTERY switch is selected to BATTERY, with the starter-generators 
inoperative. It also supplies power independently through a hot battery bus to the entrance lights and 
forward and rear baggage compartment lights. 


18.4. External Power Receptacle 


An external power receptacle is located on the fuselage left side aft of the cargo doors; it is covered by a 
spring-loaded access panel. When external power is connected, the EXTERNAL/BATTERY switch is at 
EXTERNAL, and DC MASTER switch is at DC MASTER, the external power relay is energized (provided the 
generators are not operating) which connects the external power to the left and right DC buses (provided 
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the BUS TIE switch is at NORMAL). If a generator is brought on line while the EXTERNAL/BATTERY switch is at 
EXTERNAL, the external power relay will open automatically to disconnect external power from the aircraft. 


18.5. DC Master Switch 


A two-position DC MASTER switch is located on the electrical panel directly above the left pilot windshield. 
The switch has a center off position labelled OFF and an on position labelled ON. This switch controls the 
power supply to all buses, except the main battery bus, in conjunction with the EXTERNAL/BATTERY switch 
and the BUS TIE switch; when the DC MASTER switch is at OFF, no power is supplied to these buses 
regardless of the position of the EXTERNAL/BATTERY switch. At the ON position, the switch connects power 
from an external power source or the battery, (as determined by the EXTERNAL/BATTERY switch position) to 
left and right buses or to the left bus only (as determined by the BUS TIE switch position), or the generators 
to their respective buses. 


18.6. External/Battery Switch 


A three-position EXTERNAL/BATTERY switch, located on the electrical panel directly above the left pilot 
windshield, has positions labelled EXTERNAL, OFF, and BATTERY. It connects the various sources of electrical 
supply to the buses dependent upon the position of the DC MASTER switch. At EXTERNAL, the switch 
connects an applied external power source to the system and isolates the battery. At BATTERY, the battery 
powers the electrical system if the generators are inoperative or their voltage output is less than that of the 
battery. One or both generators may be connected to the system at BATTERY position if the generator 
voltage output exceeds that of the battery. 


18.7. Bus Tie Switch 


A BUS TIE switch labelled BUS TIE, located on the right pilot sub-panel, is a two-position type with markings 
NORMAL and OPEN. The primary function of the switch is to connect the operating source of power to both 
left and right DC buses. At NORMAL with generators not operating, the switch connects an applied external 
power source or the battery to both left and right DC buses. With both generators operating, NORMAL 
position parallels their output, and the combined left and right bus and battery loads are shared equally 
between them. With one generator operating, NORMAL position connects it to both DC buses and its output 
is distributed between them. At OPEN position, power from an applied external power source or from the 
battery is supplied only to the left DC bus. With generators operating at OPEN position, the left generator 
supplies the left DC bus and the battery, and the right generator supplies the right DC bus. 


18.8. Starter-Generators 


A starter-generator is mounted on the accessory gearbox of each engine. These function as a direct drive 
starter during engine start, and as a DC generator driven by the engine once the engine is running. The 
starter-generators each have a nominal regulated output of 28.5 volts at 200 amperes. Following engine 
start a generator begins generating power when the generator switch is selected to RESET and released to 
ON. The field circuits of the starter-generators are protected by GEN CONTROL circuit breakers. The 
generator reset circuits are protected by GEN RESET circuit breakers, each of which is inside its respective 
engine nacelle top cowling. 
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18.9. Generator Switches 


Two switches labelled GENERATOR, and LEFT and RIGHT, are located on the start control panel directly 
above the left pilot windshield. Each is a three positions switch with positions labelled OFF, ON, and RESET. 
The ON position connects the applicable generator output to the electrical system through a reverse current 
relay and a voltage regulator. Undervoltage or overvoltage conditions de-energize the generator field relay 
to disconnect the generator from the system; before reconnection can take place, the applicable generator 
switch must be held momentarily at RESET to restore the generator field circuit, and then released to ON. 


18.10. Generator Annunciation 


Generator status is annunciated on the crew alerting system (CAS) text message list. Voltage level and 
amperage demand is continually displayed on the electrical system window. 


The left generator caution light circuit is powered from the right DC bus and protected by an L GEN FAIL 
circuit breaker. The right generator caution light circuit is powered from the left DC bus and protected by an 
R GEN FAIL circuit breaker. Both circuit breakers are on the main circuit breaker panel. 


The illustration below shows the electrical system window, which is normally displayed on the lower multi- 
function display (MFD). In this illustration, the voltage on the left generator is out of allowable range and is 
generating a warning (red) level CAS message. The amperage on the right generator is also out of allowable 
range and is generating a caution (amber) level CAS message. Ground power is available, but has not been 
selected for use. 


The values in the illustration below are not indicative of normal operations. 


Figure 34 - Electrical System Window 
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19.LIGHTING 
19.1. Series 400 Changes 


With the exception of the landing lights, which are high intensity discharge (xenon), the wing inspection 
lights, which are identical to the Series 300 aircraft, and the two incandescent flight compartment map 
lights, all interior and exterior lighting is provided by LED (light emitting diode) arrays. This has resulted in a 
considerable increase in brightness and a reduction in current demand. All LED lamps are ‘high reliability’ 
specification, which means that failure of a single LED in an array will not result in failure of the lamp unit. 
The longevity of LED lamps is anticipated to be an order of magnitude better than that of the incandescent 
lamps fitted to the Series 300 aircraft. 


Pulse lighting capability is built into the landing light controller assembly. Aircraft equipped with optional 
TCAS I or TCAS II have a pulse light switch that enables manual or automatic (in response to a traffic 
advisory) activation of the pulse light system. 


Controls for all instrument panel lighting are mounted on the control yoke, immediately forward of the 
reversion controller. There are two dimmers and two small toggle switches. Flight compartment lighting has 
been upgraded. An illuminated eye height reference device is standard. 


19.2. Interior Lighting 


The interior lighting system consists of six general cabin lights, two flight compartment map lights, a flight 
compartment dome light, twenty passenger reading lights, an entrance light, forward and aft baggage 
compartment lights, and cabin sign lights. All lights are LED (light-emitting diode). 


All lighting switches are located on the middle row (for external lighting) or the bottom row (for internal 
lighting) of the lower left pilot sub-panel. There are no switches of any kind on the overhead (roof) panel 
area. 


INTAKE DEFLECTOR W/S HEAT WIPER SPEED WIPER PITOT HEAT 


EXTEND ON FAST 
GT C й „О 


WING INSP BOARDING POSITION BEACON TAXI STROBE 


EXTERNAL LIGHTING М C) C) е С) © С i 


CABIN CABIN CAUTION 
GENERAL READING LIGHTS MAP CABIN SIGNS 


INTERNAL LIGHTING o й Ө, й i 


BRT OFF TEST OFF NS 


Figure 35 — External and Internal Lighting Switches 
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19.2.1. Flight Compartment Dome Light 


A flight compartment dome light is installed on the center aft overhead console. The dome light uses a 
special assembly of both clear and coloured LEDs to emit light at a colour temperature similar to daylight, so 
as to enable accurate crew perception of multicoloured charts and maps. An additional utility light is 
installed on the aft face of the control column, below the data entry keypad, for the purpose of illuminating 
flight cases that are stored in the well below the two pilot seats. Each of these lights have their own 
switches. 


19.2.2. Flight Compartment Map Lights 


Two flight compartment map lights are mounted on the center aft overhead console, just forward and to 
each side of the dome light. The map lights emit a square light pattern and have concentric controls for 
zoom and dimming. A toggle switch controlling master power to both map lights is provided on the left pilot 
sub-panel. 


19.2.3. Panel Lighting 


White ‘thunderstorm’ panel wash lighting is provided for the instrument panel and trim controls by 12 small 
lamp assemblies, 8 of which contain a four LED array and 4 of which contain a six LED array. Pilot footwell 
lighting and illumination of the areas behind and outboard of the crew seats is provided and controlled on 
the same circuit. All avionics, display, and radio equipment is internally illuminated. Two dimmers are 
provided. One dimmer controls the 12 wash lighting LED arrays, and one dimmer controls both bezel lighting 
that is integral to avionics equipment and the three switch panel overlays (left sub-panel, right sub-panel, 
and starter panel), all of which have integral LED illumination. 


19.2.4. General Cabin Lights 


Six general cabin lights are installed centrally in the cabin roof. They are controlled from a three-position 
switch labelled GENERAL on the lower left pilot sub-panel; the switch positions are labelled DIM, OFF and 
BRIGHT. 


19.2.5. Passenger Reading Lights 


Twenty passenger reading lights, six on the left and fourteen on the right, are integral with the cove 
ventilating ducts in the cabin walls. The lights are controlled from a two-position switch labelled READING on 
the lower left pilot sub-panel. A switch beside each light provides passenger control over individual lights. 


19.2.6. Entrance Lights 


The entrance light is a threshold floodlight recessed in the main cabin door aperture. The light is controlled 
by either one of two switches; one on the lower left pilot sub-panel labelled BOARDING and the other (a 
rocker type switch) on the fascia immediately forward of the door and labelled BOARDING LIGHTS. The 
entrance lights circuit is powered from the hot battery bus through the COMPT LTS circuit breaker on the 
rear bulkhead circuit breaker panel. 
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19.2.7. Cabin Signs 


Two cabin signs with pictograms indicating NO SMOKING and FASTEN SEAT BELT are installed in the cabin to 
the right of the cabin/flight compartment doorway. They are illuminated by lights controlled by a switch 
labelled NS/FSB on the overhead console. There are three possible switch positions; both off, no smoking 
on, and both no smoking and fasten seat belt on. 


19.2.8. Forward Baggage Compartment Light 


The forward baggage compartment light is operated by a light switch integrated into the forward nose 
baggage door latch. The light is powered from the battery bus through the COMPT LTS circuit breaker on the 
rear bulkhead hot battery bus circuit breaker panel. 


19.2.9. Rear Baggage Compartment Lights 


The rear baggage compartment is illuminated by two dome lights which are operated by both a limit switch 
activated by the exterior baggage door latching pins and by a switch (labelled BAGGAGE COMP LT) on the aft 
face of the baggage compartment forward bulkhead. The lights are powered from the hot battery bus 
through the COMPT LTS circuit breaker on the rear bulkhead (station 332) circuit breaker panel. 


19.3. Exterior Lighting 


The exterior lighting system consists of position lights, landing lights, a red anti-collision light, and white 
strobe lights. All exterior lights are powered from the left or right DC buses. A taxi light is supplied as 
standard equipment on all aircraft except floatplanes. 


19.3.1. Position Lights 


The position (navigation) lights consist of red and green wing tip lights and a white taillight. The lights are 
controlled by a switch labelled POSN on the overhead console. The circuit is powered from the left DC bus 
and protected by a POSN LTS circuit breaker on the main circuit breaker panel. 


19.3.2. Anti- Collision Lights 


Two white strobe type anti-collision lights are part of the position light assembly installed in each wing tip. A 
red rotating anti-collision beacon light is mounted on the top of the vertical stabilizer. The white strobe 
lights are controlled by a switch labelled STROBE on the lower left sub-panel (see figure 16); the circuit is 
powered from the left DC bus and is protected by the ANTI COLL LT circuit breaker on the main circuit 
breaker panel. 


The red rotating anti-collision beacon light is controlled by a switch labelled BEACON on the lower left sub- 
panel; the circuit is powered from the left DC bus and is protected by the BEACON LT circuit breaker on the 
main circuit breaker panel. 
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19.3.3. Landing Lights 


Two high intensity discharge (xenon) landing lights are installed, one in each wing leading edge outboard of 
the engine. The lights are controlled by a switch labelled LANDING LIGHTS that is located on the start panel 
directly above the left pilot windshield. The circuits are powered from the left and right DC buses and 
protected by LDG LT L and LDG LT R circuit breakers on the main circuit breaker panel. 


19.3.4. Taxi Light 


A LED taxi light is installed on the nose wheel fork. The light is controlled by a switch labelled TAXI on the 
lower left sub-panel and the circuit is powered from the right DC bus and protected by a TAXI LT circuit 
breaker on the main circuit breaker panel. The taxi light is not installed on floatplanes. 


19.3.5. Wing Inspection Lights 


When optional surface de-ice boots are installed, two 40 watt wing inspection lights are provided, one on 
the outboard side of each engine nacelle. The lights illuminate the leading edges of the wings and are 
controlled by a switch labelled WING INSP on the lower left sub-panel. The circuit is powered from the right 
DC bus and protected by a WING INSP LT circuit breaker on the main circuit breaker panel. 
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20.FUEL SYSTEM 
20.1. Series 400 Changes 


The fuel quantity measuring system has been upgraded. Fuel level sensing in both fuselage and wing tanks is 
accomplished by capacitance probes. Output from the capacitance probes is sent to an Ametek solid-state 
fuel quantity computer, and output from the fuel computer is sent via ARINC 429 data bus to the Apex 
system for display on the multifunction system. The summed indications of four capacitance probes (one in 
each cell) are then displayed in pounds on the fuel quantity indicator for each fuselage tank. 


The fuel quantity computer provides complete built-in self test (BITS) and fault detection and exclusion 
(FDE) capability, and can be interrogated by the maintenance technician to pinpoint the location of any fault 
in the fuel measuring system. The fuel quantity computer is dual channel, with automatic reversion 
capability in the event of failure of a single channel. 


Fuel quantity and fuel system status is displayed on the fuel system window of the multifunction display. 


Four water drain valves are now provided as standard equipment on the fuselage fuel gallery. Directional 
indication of check valve orientation is standard. Annunciation of fuel crossfeed valve position is standard. 


20.2. Overview 


Fuel is contained in forward and aft fuselage tanks located in the lower fuselage beneath the cabin floor. A 
filler neck and cap for each tank is provided on the left side of the fuselage. Each tank consists of four 
interconnected flexible rubber cells, one of which is a collector cell (cell number 4 forward and cell number 5 
aft) into which fuel is transferred from the other cells through a boost pump operated ejector. The fuel is 
delivered by boost pumps to the engines. All cells are vented to atmosphere. Each collector cell contains two 
boost pumps, a float switch, and a level control valve. Every tank contains a capacitance probe. 


20.3. Fuselage Fuel Tank System 


The fuel tank selector on the instrument panel is labelled FUEL SELECTOR. It is a rotary knob with three 
marked positions: BOTH ON FWD, NORM, and BOTH ON AFT. At the NORM position the forward and aft 
tanks supply the right and left engines respectively, the crossfeed valve being closed; the number 1 boost 
pump in each tank is energized when its related switch is on; the number 2 boost pump remains inoperative. 
At BOTH ON FWD or BOTH ON AFT the crossfeed valve is opened, the boost pump of the non-selected tank 
is automatically de-energized and both boost pumps in the selected tank energized, the boost pump switch 
selection being overridden. The crossfeed valve circuit is powered from the right DC bus and protected by a 
FUEL XFEED circuit breaker on the main circuit breaker panel. 


The location, design, and operation of the fuel tank selector and the boost pump system, including the 
standby boost pumps, is identical to Series 300 aircraft. 
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20.3.1. Boost Pump Switches 


Two boost pump switches are located one on each side of the fuel selector. The switches are three-position 
type and are labelled AFT BOOST and FWD BOOST. The switch positions are labelled ON, OFF and TEST, the 
latter being a momentary on position. Each switch controls the number 1 boost pump in its respective tank, 
and both switches should be on at all times during normal flight operations. Control of the number 2 boost 
pump in each tank is by means of an automatic electrical changeover sequence which is initiated by the 
failure of the number 1 boost pump. Independent operation of the number 2 boost pumps is possible by 
using the standby emergency switches. The boost pumps are powered from the left and right DC buses and 
protected by circuit breakers on the main circuit breaker panel labelled BST PUMP AFT 1, BST PUMP AFT 2, 
BST PUMP FWD 1, and BST PUMP FWD 2. 


LEFT / AFT RIGHT / FWD 
PUMP 2 PUMP 2 


EMERGENCY EMERGENCY 


NORMAL NORMAL NORMAL 


BOTH ON BOTH ON 


AFT FWD 
PUMP 1 PUMP 1 


ON ON 
OFF OFF 
TEST TEST 


WING TANK FUEL WING TANK 
ENGINE ENGINE 
SELECTOR 
OFF OFF 
REFUEL (9) REFUEL 


Figure 36 — Fuel Selector Control Panel 


20.3.2. Boost Pump Pressure Caution Lights 


Four boost pump pressure "caution lights" are displayed in the 1/6" screen fuel window on the 
multifunction display. These "caution lights" are amber inverse video blocks within the display. 


These amber inverse video blocks will illuminate and extinguish based on signals sent from the boost pump 
changeover control box that is mounted on the aft face of station 60. It is normal for both "lights" on the de- 
selected side to be illuminated when the fuel selector switch has been set to feed both engines from one 
tank. 
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In addition to this reproduction of the legacy caution lights, an amber CAS message indicating failure of any 
one of the four boost pumps will appear in the CAS list. The logic that governs display of the amber CAS 
message is more selective, and a CAS message will only be presented if a boost pump has actually failed (i.e. 
it is not generating fuel pressure output when it should be generating fuel pressure output). 


The illustration below shows the appearance of the fuel system window when the fuel selector switch has 
been placed in the BOTH ON FWD position, and all systems are operating normally. 


Figure 37 — Fuel System Window 


20.3.3. Standby Boost Pump Emergency Switches 


Two lever lock switches labelled STBY BOOST PUMP EMER and individually identified AFT and FWD are 
located beside the fuel selector. Each is a two-position switch, and when moved to the upper ON position it 
energizes its related number 2 boost pump independently of the automatic changeover system or the 
position of the FUEL SELECTOR control. 


20.3.4. Crossfeed 


Normally the forward tank supplies the right engine and the aft tank supplies the left engine, but 
crossfeeding is possible so that one tank can feed both engines and even the opposite engine if the normally 
supplied engine is shut down. It is not possible to transfer fuel between the two tanks. Crossfeeding takes 
place via a crossfeed valve which is controlled by the fuel selector rotary switch in the flight compartment. 
Fuel supply to the engines is controlled by fuel levers on the overhead console, each lever being connected 
to a fuel cut-off valve on its engine. A check valve, strainer, flowmeter, and emergency shutoff valve are 
included in the supply line to each engine. An automatic purge valve for eliminating trapped air from the 
fuel control unit during the engine starting cycle is installed in each engine nacelle. 
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20.3.5. Fuel Crossfeed Valve Position Indication 


Correct function of the fuel crossfeed valve is indicated by appearance of a green inverse video rectangle 
containing the word CROSSFEED whenever the fuel selector is placed in the BOTH ON FWD or BOTH ON AFT 
position. 


Failure of the fuel crossfeed valve under any circumstances (failure to open when it should, or failure to 
close when it should) is indicated by appearance of an amber inverse video rectangle containing the word 
CROSSFEED, and by the amber warning level message Fuel Crossfeed Fail appearing in the CAS list, 
accompanied by illumination of the MASTER CAUTION light and sounding of the single chime. 


20.4. Fuselage Fuel Quantity Measurement 
A capacitance type fuel quantity indicating system provides indication of the weight of the fuel in each tank. 


The independent float switch for sensing low fuel quantity in each fuselage tank is unchanged from the 
Series 300 aircraft, and provides additional redundancy. In level flight the low level trigger point is 75 
pounds usable fuel remaining for the forward tank and 110 pounds usable fuel remaining for the aft tank. 
The circuits are supplied through two circuit breakers on the main circuit breaker panel labelled FUEL L 
LEVEL AFT and FUEL L LEVEL FWD. 


When the fuel quantity in a tank drops below 200 Ibs, or whenever the independent float switch for the low 
fuel level sensing system activates, an amber rectangle will be drawn around the affected tank, and a CAS 
message will be presented to the crew. 


Figure 38 shows the fuel system window with all possible annunciations displayed. In practice, such a 
cluttered presentation would not be possible. Note that the aft tank is displaying a low level warning. This 
would be accompanied by an amber CAS message, illumination of the master caution light, and a single 
chime. 
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Figure 38 - Fuel System Window - All Annunciations Illuminated 


A fuel dipstick (drawing C6G 1088-1) is available to physically check quantity in the fuselage tanks. Prior to 
using the dipstick, the aircraft must be parked on a level surface and a suitable period of time (not less than 
15 minutes following refuelling, or, ideally 12 hours after boost pumps have been shut down if maximum 
accuracy is desired) must have passed to allow fuel levels to equalize between the four cells that comprise a 
tank. 


20.5. Fuel Emergency Shutoff Switches 


Two fuel emergency shutoff switches, one for each engine, are located outboard of their respective fire 
warning lights; each is labelled FUEL EMERGENCY with OFF and NORMAL positions. The switches are 
powered through circuit breakers on the main circuit breaker panel labelled FUEL SOV L and FUEL SOV R. 
Each switch controls a firewall shutoff valve for its engine. Under normal operating conditions each switch 
remains at NORMAL and is only moved to OFF to shut off the engine fuel supply in certain emergency 
conditions. 


20.6. Fuel Heaters 


A fuel heater is installed on each engine to prevent ice crystals from forming in the engine fuel control unit 
during cold temperature operations. The fuel heater is a heat exchanger with the engine oil providing the 
heat source. It is operable only when the engine is running, and is controlled automatically by a temperature 
control valve which governs the oil flow through the heater. The temperature control valve is set to deliver 
fuel to the engine at about 35°C if sufficient heat is available from the engine oil. Oil temperature must be 
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equal or greater than +55°C to ensure that fuel temperature is raised above the freezing point by the heater, 
however, this is not an operating limitation. 


20.7. Fuel Control Sensor Tube Heaters 


Electrical heater elements are installed in each engine to maintain the temperature of the enrichment 
pressure line between the compressor tap and the fuel control unit and the governor pressure line between 
the propeller governor and the fuel control unit. These heaters are powered from the left and right DC buses 
through TEMP COMP HTR L and R circuit breakers on the main circuit breaker panel. The heaters are 
energized whenever power is supplied to the DC buses. No pilot action is required. 
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The 680 horsepower PT6A-27 engine fitted to the Series 300 aircraft has been replaced by a 750 horsepower 
PT6A-34 engine. The flat rating limitation remains unchanged at 620 horsepower. The engines use a single 
line fuel delivery system feeding 14 nozzles from the same manifold. The beta backup system has been 
deleted, although indication that the propeller is in the ground fine range has been retained. Purolator fuel 
filters are provided. An engine wash spray ring is provided as standard in each nacelle. 


50 PSI torque takeoff power is now available to ISA +27°C at sea level (9°C higher than the -27 engine), апа 
50 PSI torque cruise power is now available to ISA +13°C at sea level (7°C higher than the -27 engine). 
Temperature margin available during climb has been increased Бу 20°С. Specific fuel consumption (SFC) 15 
approximately 196 higher than the -27 at a typical cruise altitude of 9,500 feet, this due to the increased use 
of compressor output air to cool the inlet vane ring. Baseline engine TBO has increased to 4,000 hours, and 
‘hard time’ between hot section inspections has increased to 2,000 hours. 
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Display of engine operating parameters is provided in the upper inboard 1/6 portion of the primary flight 
displays. Torque and engine temperature are depicted with pointer-type displays and integer values 
beneath each display. Other parameters are depicted with integers only. 


During normal operations, all integer values are displayed in white against a black background, and gauge 
backgrounds are depicted in grey and black, to the left and right of the pointer needle respectively. 


When an engine parameter exceeds its limitation, the integer background will change to amber or to red, 
depending on the severity of the exceedence. This will always be accompanied by a CAS message, also in 
amber or red, and a single chime (for amber messages) or triple chime (for warning messages). 


The logic that drives the monitoring of engine limitations makes allowances for acceleration limits that are 
granted during various phases of engine operation. Cautions and warnings will not be generated provided 
that the exceedence is within both the time and value parameters for the acceleration limit. 


Five different sets of limitations are used for each engine, depending on the phase of flight. These include 
starting, ground idle, takeoff, climb and cruise, and single engine operations. The appropriate set of 
limitations is automatically applied based on logic inputs from other aircraft systems. For example, if the 
starter switch is engaged, starting limits will be applied to the engine being started. If the Меј below 72% 
and the aircraft is on ground, idle limits will be applied. If the autofeather system has been selected on and 
the takeoff configuration monitor indicates that the aircraft is configured for takeoff, takeoff limitations will 
be applied. If the aircraft is in flight and one engine registers Ма of less than 4596, single engine limitations 
(equivalent to takeoff limitations) will be applied. 


The limitations presently being applied are displayed in magenta text, or, in the case of start limitations, in 
green text. 


Figure 40 - Engine Window showing torque exceedence and fire warning 
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Display of miscellaneous engine parameters, such as deployment of engine intake deflectors, starter 
activation, ignition activation (manually or automatic with starter engagement), and entry of a propeller into 
the ground fine range (a propeller blade angle of less than +9°) is depicted symbolically, as shown in the 
following illustration. When a propeller enters the ground fine range during the course of normal aircraft 
operations ( power lever grips twisted), the Np display for that propeller changes to cyan inverse video, and 
the word ‘Beta’ appears in cyan next to the Np display. 


Torque is displayed in PSI. 50 PSI torque is equal to 1,528.5 ft-Ibf or 2,072.4 N:m torque. 
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Figure 41 — Engine Window showing miscellaneous parameters 


21.3. Engine Wash System 


The engine wash spray ring installed in each engine nacelle provides for engine compressor washing when 
operating in atmospheric conditions of high salt content or industrial pollution. The installation in each 
nacelle consists of a pipe assembly (the spray ring) attached to the nacelle structure and partially encircling 
the upper portion of the engine air intake. Perforations in the pipe face inward to direct cleansing agent into 
the engine air intake. A capped connector in the pipe assembly, which protrudes through the inboard side of 
the nacelle, provides for the connection of a hose and pumping apparatus when a washing operation is to 
be carried out. 
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21.4. Engine/Propeller Controls 


The engine and propeller controls are mounted in the overhead console in the flight compartment, and 
consist of power levers, propeller levers, and engine fuel levers. Friction control knobs for the power and 
propeller levers are also installed. 


21.4.1. Power Levers 


The power levers move in slots in a quadrant labelled THROTTLE, with position markings MAX, IDLE, and 
MAX to denote the limits in the engine forward and reverse power ranges and the idle speed position. The 
reverse range is labelled REVERSE. Each power lever controls engine gas generator speed in the forward and 
reverse power ranges and propeller blade angle in the beta range. 


A cable and pulley system and mechanical linkage connects each power lever to the fuel control unit power 
shaft and to the fuel governing section of the propeller governor (through the beta feedback linkage) on its 
related engine. To prevent inadvertent selection of reverse, a mechanical stop mechanism is provided in 
each power lever quadrant which is effective at the IDLE position; it is overridden by twisting the grip of the 
power lever to disengage the stop, and then moving the lever into the reverse range. 


A microswitch, operated by either power lever, is in circuit with the propeller beta switches. A second 
microswitch, operated by the right power lever only, is connected to the RESET PROPS annunciation logic 
circuit. An interlock mechanism, operated by the propeller lever quadrants, prevents the power levers from 
being moved aft beyond the idle stop if both propeller levers are positioned at less than 91% Np. Individual 
movement of either propeller lever above 9196 Мр disengages the interlock mechanism. 


When propeller blade latches are installed a reference line is marked on each power lever and a similar line 
marked across the power lever quadrant facilitates exact positioning of the power levers for zero thrust 
engine starting and stopping. Propeller blade latches are required for floatplane operations. 
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21.4.2. Friction Control Knobs 


Two friction control knobs, one for the power levers and one for the propeller levers, are located 
immediately aft of their respective levers. Each knob is labelled FRICTION and is marked with an arrow to 
indicate the direction of rotation for increased friction. 


21.4.3. Fuel Control System 


Each engine fuel control system consists of an engine-driven high pressure fuel pump; a fuel control unit 
which determines the proper fuel schedule for engine steady state operation and acceleration in response 
to power lever selection; fourteen fuel nozzles through which fuel is delivered to the combustion chamber; 
a fuel shutoff valve which controls fuel delivery to the fuel manifold and is operated by the fuel lever; a 
temperature compensator which modifies the fuel control unit acceleration schedule for variations in 
compressor inlet temperature; an automatic dump valve which expels residual fuel into a collector tank 
after engine shutdown; and a fuel governing mechanism in the propeller governor which limits propeller 
speed in the beta range by reducing fuel flow at the fuel control unit, and also limits Ма in the event of 
failure of the propeller governor and the overspeed governor. Control of the engine fuel control system is by 
pulley and cable systems which connect the power lever and fuel lever to the fuel control unit and fuel 
shutoff valve respectively. 


21.4.4. Engine Fuel Levers 


The fuel levers move in slots in a quadrant in the overhead console. The quadrant is labelled FUEL with the 
lever extreme positions labelled ON and OFF. Each lever is connected to the engine fuel shutoff valve which 
controls the delivery of fuel to the engine. A spring-loaded detent acting upon the fuel lever positively 
ensures it remains at the OFF or ON position. When an engine is shutdown, its fuel lever remains at the OFF 
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position so that fuel will not be fed to the combustion chamber if the starter switch for the engine is 
inadvertently operated. A clear plastic guard is installed to prevent inadvertent movement of the fuel levers 
from the ON position. The guard is a spring-loaded hinged clip which covers the lever grips and prevents 
lever movement without first depressing the guard to disengage it. 


21.4.5. Ignition System 


The ignition system for each engine consists of two spark igniter plugs installed in each engine, an ignition 
exciter unit,, two shielded cables, a manual ignition switch, and an ignition relay. Power is supplied through 
push-to-reset circuit breakers on the main circuit breaker panel labelled IGN L or IGN R. 


Both igniters of each engine are energized simultaneously during engine start and both igniters of both 
engines are energized simultaneously when continuous (MANUAL) ignition is selected. When dry motoring 
the left or right engine, the appropriate circuit breaker IGN L or IGN R may be pulled, the same as the dry 
motoring procedures for engines equipped with glow plugs. 


21.4.6. Ignition Switch 


The ignition switch, which is common to both engines, is located on the overhead console. Тһе switch is 
labelled IGNITION with positions MANUAL and NORMAL and is guarded in NORMAL. When the switch is 
selected to NORMAL, the ignition circuit of each engine is integrated with its respective starting system so 
that when the START switch is moved to the required engine start position (LEFT or RIGHT), current is 
supplied to the relevant igniter. When the ignition switch is selected to MANUAL, current is supplied to the 
igniters of both engines simultaneously, independently of the starting systems. 


The MANUAL position should be selected during flight in extreme turbulence or flight in severe icing 
conditions. The left and right engine spark igniters are powered directly from the auxiliary battery bus 
through their respective ignition relays. Both igniters of each engine are energized simultaneously during 
engine start and when continuous (MANUAL) ignition is selected. 


The starter will not operate if the START switch is engaged and the ignition switch is in the MANUAL 
position. 


21.5. Starting System 


The starting system for each engine consists of a starter generator, a START switch (common to both 
engines), and two starter relays. When the DC MASTER switch is on and the START switch is selected for an 
engine, power is supplied to the starter-generator, which rotates the gas generator turbine at sufficient 
speed to allow for engine light-up. When light-up occurs and the engine has accelerated to idle speed and 
the switch is released, the starter relays de-energize the starter circuit, and when the generator is switched 
on the starter generator produces DC power for the aircraft electrical system. Power for the starting systems 
is supplied through two circuit breakers on the main circuit breaker panel, labelled START L and START R. 
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21.5.1. Start Switch 


The three position START switch is located on the overhead console. It is labelled START and has a center 
OFF position and momentary on LEFT and RIGHT positions. When the switch is held to LEFT or RIGHT, 
electrical power is supplied to the relevant starter-generator relay. With the ignition switch at NORMAL, the 
START switch also energizes the ignition system and opens the fuel purge valve of the selected engine. 


If the START switch is released during a start cycle, the starter system will be de-energized and the engine 
will run down. The switch should not be operated again until the rundown is complete. 


21.6. Oil System 


Each engine oil system is integral with the engine and incorporates an oil pump, filter, and tank. An oil cooler 
is installed on the underside of the engine and is enveloped by the engine lower cowling which directs the 
airflow through the cooler. Oil flow through the core of the cooler is controlled by a regulator which diverts 
the oil through a bypass until normal operating temperature is reached; it also ensures oil circulation in the 
event of restricted or blocked flow through the cooler. Heated oil is used as a medium for raising the 
temperature of the fuel prior to its delivery to the engine. This is accomplished by piping oil through a fuel 
heater mounted on the engine upper casing. 


For oil pressure indication a pressure transmitter is installed in the engine accessory gearcase and supplies 
input for oil pressure measurement; a pressure switch that operates at approximately 40 PSI is also installed 
in a line tapped into the accessory gear case end and this provides a backup source of low oil pressure 
indication and annunciation. 


A resistance bulb is installed in the accessory gear case to support oil temperature indication. 


Each engine oil tank has a capacity of 1.9 Imperial (2.3 U. S.) gallons of which 1.3 Imperial (1.5 U. S.) gallons 
is usable. The oil tank filler neck is accessible at the engine accessory gear case. 


21.7. Propellers 


The two propellers are Hartzell HC-B3TN-3D, metal, counterweight, three-bladed, fully feathering, 
reversible, and speed governed units. Each propeller is 8 feet 6 inches in diameter and has a blade angle 
range of —15° (full reverse) to +87° (feathered), and a low pitch pickup setting of +17°. Each is controlled in 
the constant speed range and when feathered by the propeller lever through a propeller governor on the 
propeller reduction gearbox. The power lever is connected to the propeller reverse cam mechanism for 
control of the propeller in the beta (+17° to —15^) range. Each propeller system incorporates a propeller 
overspeed governor and an automatic feathering system. Propeller blade latches (when installed for float 
and ski operations) permit engine starting and stopping with propeller blades at the zero thrust position. 


21.7.1. Propeller Levers 


Two propeller levers are located side by side in the overhead console, and they move in slots in a quadrant 
labelled PROP RPM. Each slot has FEATHER and INCREASE markings. Each lever is connected through a cable 
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and pulley system and mechanical linkage to its corresponding propeller governor. To prevent inadvertent 
propeller feathering, a gate stop is built into the quadrant for each lever; when feathering, the appropriate 
gate stop is overridden by pushing up on the lever and then continuing the movement aft. A propeller lever - 
power lever interlock mechanism is installed to prevent aft movement of the power levers beyond the idle 
stop if both propeller levers are positioned at less than 91% Np. Individual movement of either propeller 
lever forward, above 91% Np, disengages the interlock lever. 


21.7.2. Propeller Governor 


The propeller governor is mounted on the propeller reduction gearbox front case. It combines the functions 
of constant speed governor, beta valve, and fuel governor (МЕ governor). As constant speed governor it 
regulates propeller speed by varying the propeller blade angle to keep the propeller speed at the value 
selected by the pilot using the propeller levers. Changing conditions of flight, such as increased or decreased 
power settings, climb or descent, or increased or decreased airspeed require the propeller governor to 
change blade angle in order to maintain the selected propeller speed. 


The beta valve controls the propeller blade angle in the beta range. When the power is being delivered to 
the propeller is not sufficient to rotate the propeller at the speed which the pilot has selected using the 
propeller lever, the propeller governor reduces blade angle in order to cause propeller speed to increase to 
the set point. There is a practical limit to how fine the blade angle can be allowed to go during normal 
forward thrust or idle power operations. That limit is set during the propeller rigging process at “11% and is 
referred to as 'idle blade angle'. As propeller blade angle decreases through +17°, the beta valve slowly 
begins to close, and when blade angle reaches “11%, an equilibrium is reached between oil flow through the 
beta valve and oil leakage out of the propeller system. The propeller blade then ‘idles’ at +11°, and propeller 
blade angle will not decrease further unless the pilot twists the power lever grips and moves the power 
levers aft of the idle stop. The idle blade angle is the same regardless of whether the aircraft is in flight or on 
the ground. 


If the propeller speed observed on the № display is the same as the propeller speed that has been selected 
with the propeller levers (for example, 9696 during takeoff, or 7596 during cruise), the propeller is operating 
in the constant speed range and is under the control of the propeller governor. The propeller governor 
varies blade angle in order to maintain a constant RPM. 


If the propeller speed observed on the Np display is less than the speed that has been selected with the 
propeller levers (for example, 4496 at idle power on the ground, or below 9696 at the low power settings that 
are used during final approach after the propeller levers have been moved forward to 9696), the propeller is 
operating in beta range and is under the control of the beta valve. The beta valve varies blade angle in 
response to movement of the power lever by the pilot. 


The term 'hydraulic low pitch stop' refers to the beta reverse valve that is mounted on the forward face of 
the propeller governor. 
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21.7.3. Propeller Beta Range 


The propeller beta range is that segment in the overall operating range of the propeller in which propeller 
blade angle is directly controlled by the power lever. It extends from +17° in the forward thrust range to - 
15° in the reverse thrust range. 


21.7.4. Beta (Ground Fine Range) Indication System 


The beta backup system has been deleted from the Series 400 Twin Otter. Indication that a propeller is in 
ground fine range (blade angles of +9° or less) during normal operations (power lever grips twisted) is shown 
in Figure 36. If a propeller enters ground fine range and the power lever grip switch has not been twisted, a 
warning level message PROPELLER LOW PITCH will be displayed, and an aural alert PROPELLER LOW PITCH 
will be voiced, in addition to the indications shown above. 


Should a propeller enter the ground fine range uncommanded, the corrective action for the Series 400 
aircraft is identical to that for a Series 300 aircraft: Move the propeller lever to the minimum governing 
speed (75% Np) position, and add power. This will transfer control of the propeller away from the beta 

system and back to the propeller governor system. 


Correct operation of the propeller position sensing microswitches can be confirmed by observing that the 
cyan BETA annunciation appears when the power lever grips are twisted and moved aft. Correct functioning 
of the propeller lever grip switch can be confirmed by observing the appearance of the status CAS message 
INTERLOCK OPEN whenever the power lever grips are twisted, and confirming that the INTERLOCK OPEN 
message extinguishes when the power lever grips are no longer twisted. 


Indication of normal, commanded operation of the propellers in ground fine range is depicted below. 
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Figure 42 - Indication of Propellers in Ground Fine Range 
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21.7.5. Reset Props Caution CAS Message 


An amber CAS message with the text RESET PROPS will appear if the power levers are retarded below the 
75% Ма position with the propeller levers set at 91% Мр or less. This caution message indicates the need to 
move the propeller levers forward to full INCREASE in order to put the propeller governor into an 
underspeed condition and provide the pilot with direct control of propeller blade angle via the power levers. 
The RESET PROPS message electrical circuit is energized through two microswitches connected in series, one 
operated by the left propeller lever and the other by the right power lever. The circuit is powered from the 
right DC bus and is protected by the OVERSPEED GOV circuit breaker on the circuit breaker panel. 


21.7.6. Propeller Overspeed Governor 


The propeller overspeed governor is mounted on the engine reduction gear casing. It provides automatic 
control of a propeller overspeed condition by dumping oil from the propeller dome, which permits the 
propeller counterweights and return springs to increase (coarsen) propeller blade angle. This absorbs engine 
power and maintains propeller speed at the preset overspeed governor setting of 101.5%. 


21.7.7. Propeller Overspeed Governor Test Switch 


The propeller overspeed test switch is located on the left sub-panel. It is a guarded two-position switch 
labelled PROP O/SPEED TEST with a center off position and up (test) position. The overspeed governor test 
can be completed on both engines at the same time or, if desired, one engine at a time. 


21.7.8. Propeller Ме Governor 


The fuel governing section of the propeller governor (often referred to as a ‘fuel topping governor’) serves 
two entirely different purposes. During forward thrust operation (the power levers at idle or forward of 
idle), the Ме governor will limit fuel flow if propeller speed reaches 6% higher than what has been selected 
with the propeller levers. This protects the engine against propeller overspeeding in the event of failure of 
both the propeller governor and the propeller overspeed governor. The maximum speed selectable with the 
propeller lever is 9696, and the propeller overspeed governor is preset to intervene at 101.596. If the 
propeller speed reaches 96% +6% (10296), the МЕ governor will also intervene. 


When the power levers are twisted and moved aft of the idle stop, the №; governor is reset to a significantly 
lower datum (596 less than selected propeller speed). This prevents the propeller speed from exceeding 9196 
in the reverse range. 


In order to ensure that the pilot always has direct control over propeller blade angle via the power levers 
whenever the power levers have been moved into the reverse range, it is essential to ensure that the 
propellers can never reach the speed to which the propeller governor has been set. The mechanical 
interlock between the power levers and the propeller levers ensures that the propeller levers must be set to 
96% before the power levers can be moved aft of the idle stop. By using the МЕ governor to reduce fuel flow 
to the engine as the propeller speed approaches 9696 less 596 (9196) when the power levers are in the 
reverse range, it can be assured that the propeller speed in reverse will never reach the propeller governor 
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set point and the propellers will always be underspeeding — and thus subject to control by the beta valve — 
whenever the power levers have been twisted and moved aft of idle. 


21.7.9. Propeller Autofeather System 


An automatic propeller feathering system is provided which automatically feathers the propeller of an 
underpowered engine when a decrease in torque to below approximately 20 PSI is detected. Subsequent 
autofeathering of the other propeller is prevented by a blocking relay which disarms the autofeather system 
after the first propeller has feathered. The system is armed for operation when the following three 
conditions have been met: (a) PROP AUTO FEATHER switch is selected ON, (b) Torque has risen above a 
specified threshold on both engines, and; (c) The power levers are advanced beyond 86 - 88% Ng. 


Pulling either or both power levers back below 86 - 8896 Ма (for example, in the event of a rejected takeoff) 
disarms the autofeather system. Two autofeather indicator lights illuminate to signify when the system is 
selected on and when it is armed. An autofeather test switch is provided to permit a ground check of the 
autofeather system. The autofeather system is powered from the left DC bus and is protected by a PROP 
AUTO FEATH circuit breaker on the main circuit breaker panel. 


A two-second delay between the detection of low torque and automatic feathering of the propeller is 
provided. This allows propeller discing to be used in the event of a rejected takeoff due to a loss of torque. 
Dual circuitry is used on all autofeather sensors and relays to reduce the probability of a single system 
failure causing an unwanted autofeathering. 


21.7.10. Propeller Autofeather Switch 


Two identical propeller autofeather switches are provided, located outboard of each pilot's primary flight 
display. When activated (accomplished by pressing either switch) electrical power is supplied to the 
autofeather system as indicated by the illumination of SELECT on two switches. The dual switch design 
eliminates the need for the right seat pilot to stretch across the instrument panel to operate the switch. 


The two switches operate in the same manner as a household three-way switch system that is found at the 
top and bottom of a flight of stairs. Pressing either switch once changes the state of the system, from ON to 
OFF or from OFF to ON as appropriate. 


21.7.11. Propeller Autofeather Indicator 


The propeller autofeather indicator lights are integral with the autofeather switches. The indicators consist 
of two rectangular lights, one above the other, in each switch; the upper light is labelled SELECT and when 
illuminated indicates that the system has been selected on. The lower light is labelled ARM and when 
illuminated indicates that the autofeather system is armed for operation. The ARM indicator light 
illuminates when the autofeather switch is on and both power levers are advanced to 86 - 8896 Ма or 
beyond; it goes out if either or both power levers are retarded and/or when automatic feathering of a 
propeller has occurred. The autofeather indicator lights are included in the caution lights test and intensity 
switch circuit. 
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21.7.12. Propeller Autofeather Test Switch 


The propeller autofeather test switch is located on the left sub panel and is a guarded two-position 
momentary-on switch labelled AUTOFEATHER TEST. The switch is spring loaded to the center off position 
and has an unmarked test (up) position. The test switch permits a ground test of the autofeather system 
with engines operating at low speed, by bypassing the power lever-operated microswitches. 
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22. FIRE DETECTING AND EXTINGUISHING SYSTEMS 


22.1. Series 400 Changes 


The T handles used for annunciation of an overheat condition and actuation of the fire extinguishing system 
have been replaced by 1” by 1.2” high reliability, daylight readable LED pushbuttons. 


22.2. Overview 


Fire detecting and extinguishing systems are installed in both engine nacelles to provide warning of fire and 
means to extinguish a fire. Fire detection is by means of detection units in each nacelle, any one of which, if 
closed by heat, activates a warning light in the fire extinguisher push button of the affected engine. An aural 
warning, consisting of the word FIRE, is provided concurrent with illumination of either fire warning 
pushbutton. The system incorporates a test switch for visually checking the operation of the fire warning 
pushbuttons and the aural warning. 
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Figure 43 — Fire System Components 


A single fire extinguisher bottle is installed in each nacelle. Each bottle, when operated, discharges its 
contents (bromotriflouromethane, also known as Halon 1301 or CF3Br) through a pipe into the engine 
accessories compartment. Indication of fire extinguisher bottle discharge is provided in the form of two 
coloured discs on the inboard side of each nacelle. Fire instructions are prominently displayed on the 
emergency panel above the engine instrument panel. The detecting units are powered from the left DC bus 
through FIRE DET L and R circuit breakers, and the extinguisher circuits from the same supply through FIRE 
EXT L and R circuit breakers. 


Page 1-120 Issue 2, Preliminary: April 2009 


VIKING‘ APPENDIX A, PART 1 
DHC 6 Series 400 AIRCRAFT AND SYSTEMS DESCRIPTION 


ALL DATA PRESENTED IS PRELIMINARY AND SUBJECT TO CHANGE WITHOUT NOTICE. 


22.3. Fire Extinguisher Operating Push Buttons 


The two fire extinguisher push buttons are located on either side of the flight control panel, and are labelled 
LEFT ENGINE and RIGHT ENGINE, with PUSH TO DISCHARGE inscribed under each label. The pushbuttons are 
illuminated by internal LED arrays and are equipped with a spring-loaded clear plastic cover to prevent 
accidental activation. When pushed, each button electrically triggers a detonator at the flood valve of its 
corresponding extinguisher bottle and releases the agent instantly. 


22.4. Fire Extinguisher Indicating Discs 


Two fire extinguisher indicating discs are located on the inboard side of each engine nacelle. The forward 
disc of each pair is coloured red and when punctured indicates that the associated extinguisher bottle 
contents have discharged due to excessive pressure caused by thermal expansion. The aft disc of each pair is 
yellow and when punctured indicates discharge of the bottle by normal system operation. 


22.5. Fire Detection Test Switch 


The fire detection test switch is located on the extreme outboard end of the left pilot sub-panel, adjacent to 
the autofeather test switch and the propeller governor test switch. It is a two-position switch labelled FIRE 
DETECTION TEST and is spring loaded to an unmarked off position. The alternative position is labelled TEST, 
to which the switch may be held momentarily to check that all fire warning lights in the pushbuttons 
illuminate and the fire aural warning is voiced. 


22.6. Hand-Operated Fire Extinguishers 


A hand-operated fire extinguisher is located on the forward face of the station 111 bulkhead behind the co- 
pilots seat. The extinguisher contains a frangible disc which, when broken, allows 
bromochlorodifluoromethane (BCF, also known as Halon 1211) contents to discharge under pressure. An 
identical extinguisher is mounted on the forward face of the station 332 bulkhead, under the last row of 
cabin seats. 
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23. BLEED AIR AND PNEUMATIC SYSTEM 


23.1. Series 400 Changes 


No significant changes have been made to the bleed air system. The dual pressure switch has been deleted. 


23.2. Overview 


Heated air is bled from each engine compressor casing at engine station 3 and ducted to a common pipe in 
the fuselage for operation of the aircraft heating system and, when installed, the surface de-icing system. 
Bleed air is also supplied directly from each engine, upstream of the BLEED AIR control valve, to its 
respective intake deflector actuator. The bleed air supply from each engine is controlled by a shutoff valve in 
the engine nacelle which is operated electrically from a switch in the flight compartment. Air is supplied to 
the de-icing system (if installed) through a heat exchanger, pressure switch, strainer, pressure regulator and 
pressure relief valve. The pressure switch consists of a single switch that activates when pneumatic pressure 
has decreased to 13- 15 PSI. A CAS message is displayed to the crew when pneumatic pressure falls below 
this level and the surface de-ice system has been selected on. This message indicates that there is 
insufficient pressure to satisfactorily operate the de-ice boots. 
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Figure 44 — Pneumatic System Components 
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23.3. Bleed Air Switches 


The two bleed air switches are located on the lower right sub-panel; they are labelled BLEED AIR, and 
(individually) LEFT and RIGHT; the ON and OFF positions are also marked. Each is a two-position, lever lock, 
toggle-type switch and controls the bleed air shutoff valve in the related engine nacelle. The electrical 
circuits are powered from the left and right DC buses. BLEED AIR L and BLEED AIR R circuit breakers on the 
main circuit breaker panel protect the circuits. The switches must be in the BLEED AIR position to supply 
bleed air to the heating and/or de-icing systems. 
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24. ICE AND RAIN PROTECTION 
24.1. Series 400 Changes 


No significant changes have been made to the de-ice system. All de-ice controls are now located on the 
instrument panel lower sub-panels. The center row of the right hand side is used for optional surface de-ice 
system control switches. The windshield washer system has been deleted. 
24.2. Controls 
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Figure 45 — Left Pilot Sub-Panel 


Controls for most ice and rain protection features, including functions that are provided as standard 
equipment on every aircraft and for the optional heated windshield, are located on the upper row of the left 
pilot sub-panel. Controls for the optional surface de-ice boots and associated surface de-ice systems are 
located on the upper row of the right pilot sub-panel when these options are fitted to the aircraft. 
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Figure 46 — Right Pilot Sub-Panel 
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24.3. Windshield Wiper System 


A windshield wiper system is installed to provide ice and rain protection for the windshield. The system 
consists of two windshield wipers, one for each panel, driven by a single DC motor powered from the left DC 
bus. The system is controlled by two switches labelled WIPER and WIPER SPEED located on the lower left 
sub-panel. The WIPER switch has positions labelled PARK, OFF, and ON, with PARK being momentary-on. The 
WIPER SPEED switch has positions labelled FAST and SLOW and selects the operating speed. The circuit is 
protected by a circuit breaker labelled WINDSHIELD WIPER, located on the main circuit breaker panel. 


24.4. Engine Intake Deflectors 


An engine intake deflector and diffuser are installed in the lower cowl of each engine to prevent the entry of 
snow and ice into the engine plenum chamber. The deflector functions as an inertial separator and is a 
retractable louvered plate, hinged at its forward end to the upper surface of the inlet duct, which can be 
lowered into the inlet airflow by depression of its rear end. The diffuser is a fixed fine mesh screen installed 
at the upswept aft end of the inlet duct and projecting into the airflow. An exit duct door in the rear of the 
cowl operates in conjunction with the deflector, opening when the deflector extends to allow deflected 
snow or ice particles to pass out of the cowl, and closing when the deflector retracts. 
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Figure 47 — Engine Air Intake Airflow - Deflector Extended 


Each intake deflector is operated by two pneumatic actuators and compression return springs mounted one 
on each side above the inlet duct and connected to the deflector by turnbuckle type piston rods. Air 
pressure from the bleed/pneumatic system extends the actuators to lower the deflector, and the return 
springs retract it when the imposed air pressure is vented. The air pressure is admitted to and exhausted 
from the actuators through an electrically operated air valve. Two spring-loaded lock levers lock the 
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deflector at its extended position while a solenoid-operated lever and rod mechanism withdraws the lock 
levers to allow the deflector to retract due to the force exerted by the door spring. A cable interconnecting 
the deflector operating mechanism with the exit duct door, and door spring, provide for automatic 
operation of the exit duct door. 


The system is powered from the right DC bus through an INT DEFL circuit breaker on the main circuit breaker 
panel. 
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Figure 48 - Intake Deflector Components 


24.5. Intake Deflector Switch 


A three-position toggle switch with two momentary-on positions controls the operation of the intake 
deflectors in both engine nacelles. The switch is located on the left pilot sub-panel and is labelled INTAKE 
DEFLECTOR, with positions labelled RETRACT, OFF, and EXTEND. When selecting EXTEND the switch should 
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be held for 3 to 5 seconds after EXT is indicated. When selecting RETRACT it is not necessary to hold the 
switch. 


24.6. Intake Deflector Indication 


Indication that the intake deflectors have extended and locked in place is provided by display of the text 
АЈ (for anti-ice) on the outboard portion of each engine parameter display. 


24.7. Pitot Heat 


Heater elements in the two pitot heads are controlled by a PITOT HEAT switch on the lower left sub-panel. 
The heater circuits are powered from the left and right DC buses and protected by PITOT HTR L and PITOT 
HTR R circuit breakers on the main circuit breaker panel. The switch also controls heating of the lift detector 
(stall warning) vanes. 
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Figure 49 — Surface De-Ice System Components 
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25. HEATING AND VENTILATING SYSTEM 


25.1. Series 400 Changes 


Air distribution within both the fresh air system (cabin gasper outlets) and the conditioned air system has 
been balanced and improved. A dedicated defrost outlet has been installed on the right side windshield, 
effectively doubling defrost airflow to both windshields. Two gasper outlets with dedicated supply hoses are 
fitted to the instrument panel to provide fresh air for the pilots. The additional defrost air supply and gasper 
outlets for the pilots have made it possible to delete both of the flight compartment roof fans. The 
automatic heating system, along with all of its associated control components, has been deleted. Manual 
control of cabin heating has been retained without changes from the Series 300 functionality. The ram air 
and cabin air controls have been relocated to within reach of pilots who are wearing seat belts and shoulder 
harnesses. 


25.2. Overview 


The heating and ventilating system utilizes bleed air from the engines and ram air from a scoop intake in the 
fuselage to provide heated, ram, or mixed air to maintain appropriate temperatures in the cabin and flight 
compartment. Heated air is circulated through ducts beneath the flooring to outlets at the base of each 
cabin wall and in the flight compartment floor. Two tubes, one for each side of the windshield, deliver 
heated air to the windshield defrost outlets. The same ducts also circulate cooling ram air or a mixture of 
heated air and ram air in the cabin and flight compartment. Two additional tubes, one for each side of the 
flight compartment, deliver unconditioned ram air to the punkah louvers located on each outboard side of 
the instrument panel. 


Additional ducts deliver ram air to the cabin through individual passenger punkah louvers located in the 
cove moulding ducts on each side of the cabin upper walls. A fan is installed in the air intake duct for forced 
ram air ventilation when on ground. The system provides for manual temperature control by means of a 
manually controlled motorized hot air valve and manual control of both ram air inflow and cabin / flight 
compartment air distribution balance. An exhaust vent is installed in the cabin roof. 
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Figure 50 - Heating and Ventilation Air Distribution 


25.3. Кат Air Handle 


The ram air handle is labelled RAM AIR, with the instruction PULL TO OPEN above it, and is located near the 
top of the flight compartment pedestal, on the left hand side, above the avionics circuit breaker panel. The 
lever operates the ram air valve in the intake duct via a Teleflex cable, and controls the flow of ram air from 
the intake into the system in accordance with cool air requirements. When the ram air valve is closed, the 
injection of bleed air into the mixing chamber draws in air from the aircraft interior through a grille in the 
side of the flight compartment floor well for recirculation. 


25.4. Vent Fan 


A ventilation fan is installed in the ram air intake duct to provide forced ventilation for the cabin and flight 
compartment; it is only intended for use on the ground. The fan is operated by a VENT FAN switch on lower 
right sub-panel; it is a two-position switch with labelled ON and OFF positions. The fan electrical circuit is 
protected by a CABIN VENT FAN circuit breaker on the main circuit breaker panel. 


25.5. Cabin Air Control Handle 


The cabin air control handle is located near the top of the flight compartment pedestal, on the right hand 
side, above the avionics circuit breaker panel and directly below the lower multifunction display. It is 
labelled CABIN AIR with the instruction PULL FOR DEFROST above it. The handle regulates the distribution of 
conditioned air between the passenger cabin and the flight compartment via a Teleflex cable. Closing the 
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valve (by pulling the control knob fully out) directs the entire flow of air to the flight compartment. Both the 
RAM AIR handle and the CABIN AIR handles operate Teleflex cables that are connected to butterfly valves in 
the air distribution system. 
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Figure 51 — Ram Air and Cabin Air Control Handles 
25.6. Heating Control 


The heating control switches are grouped with the environmental controls on the upper row of the right 
hand sub-panel. There are two switches, a MODE switch with ON and OFF positions, and a TEMP switch with 
an upper WARM, unmarked center off, and lower COOL position. The system is powered through a CABIN 
HT/VENT circuit breaker on the circuit breaker panel. 


When the MODE switch is placed in the ON position, temperature of the aircraft interior can be governed by 
direct pilot control of the hot air valve (which admits bleed air to the system) by means of the TEMP toggle 
switch beside the MODE switch. 


The TEMP switch is a three-position switch, spring-loaded to the center position; the upper and lower 
positions are labelled COOL, and WARM. The TEMP control switch governs the position of the hot air valve 
and thereby regulates the inflow of hot air. When moved to COOL, the hot air valve is motored in the closed 
direction consistent with the length of time the switch is held at COOL. Similarly, when the switch is held at 
WARM the hot air valve is motored in the open direction. Releasing the switch maintains the valve at the 
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position set. The hot air valve takes approximately 30 seconds to motor from fully closed to fully open or 
vice versa. 


25.7. Duct Overheat Annunciation 


An amber CAS text message, DUCT OVERHEAT, appears if an excessive temperature is detected in the 
heating duct. The temperature is sensed by an overheat switch in the duct beneath the flight compartment 
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Figure 52 — Cabin Heating System Components 


Issue 2, Preliminary: April 2009 Page 1-133 


APPENDIX A, PART 1 VIKING‘ 
AIRCRAFT AND SYSTEMS DESCRIPTION DHC 6 Series 400 


ALL DATA PRESENTED IS PRELIMINARY AND SUBJECT TO CHANGE WITHOUT NOTICE. 
26. HYDRAULIC SYSTEM 


26.1. Series 400 Changes 


No significant changes have been made to the hydraulic system. It is functionally identical in all respects to 
the Series 300 system. Display of system and brake hydraulic pressure is provided on the system screen of 
the multifunction display. The sensors that detect system and hydraulic pressure are mounted above the 
flight compartment floor, on the aircraft centerline, just aft of the brake actuators and forward of the 
avionics circuit breaker panel. 


CAS messages are displayed if hydraulic pressure drops below 1,225 PSI or if the electric hydraulic pump 
circuit breaker has been pulled out. 


The design and construction of the hydraulic power pack is unchanged. 


26.2. Overview 


The hydraulic system operates the wing flaps, nose wheel steering, wheel brakes and (if installed) the 
wheel-skis. The main components of the system are an electric motor-driven pump, an emergency hand 
pump, a reservoir, damping and brake accumulators, flap and nose wheel steering actuators, brake valves, 
and a flap selector. A filter, pressure switch, relief and thermal relief valves, check valves, and pressure 
gauges are also included in the system 


The system is pressurized by the motor-driven pump and pressure supply is retained by the damping and 
brake accumulators. Pressure is immediately available from the damping accumulator for operation of the 
flaps, nose wheel steering, and wheel brakes. The brake accumulator supplements the damping 
accumulator in supplying the brakes, and also maintains a reserve pressure for brake operation in the event 
of pressure loss from the damping accumulator or failure of the motor-driven pump. The pressure switch 
senses system pressure and regulates the operation of the motor-driven pump so that a predetermined 
working pressure is always maintained by the two accumulators. 


The emergency hand pump is provided for use in the event of failure of the motor-driven pump. It may be 
used manually to pressurize the accumulators or to operate the wing flaps and nose wheel steering directly. 
The two accumulators are precharged with nitrogen, which is accomplished by a charging valve and a 
pressure gauge beside each accumulator. The main power components of the hydraulic system (motor- 
driven pump, reservoir, accumulators and their pressure gauges) are combined in a power package mounted 
on the fuselage structure beneath the flight compartment floor. It is accessible for servicing from both sides 
of the fuselage through access doors. 
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Figure 53 - Hydraulic Power Pack 
26.3. Electric Hydraulic Pump 


The electric motor-driven hydraulic pump is powered from the left DC bus. It maintains the damping and 
brake accumulators at a working pressure in response to pressures sensed by the pressure switch. When 
pressure falls between 150 to 300 PSI below the normal system pressure of 1,500 PSI, the motor-driven 
pump is energized and pressurizes the accumulators to 1575 + 50 PSI, at which pressure the pump is de- 
energized. The motor-driven pump circuit is protected by a HYD OIL PUMP circuit breaker on the main 
circuit breaker panel. 


The HYD OIL PUMP circuit breaker should not be pulled out except in the event of an abnormality. It is 
neither necessary nor desirable to pull the HYD OIL PUMP circuit breaker to minimize electrical system 
demand prior to engine start. 


26.4. Emergency Hand Pump 


The emergency hand pump is located beneath the flight compartment floor with the pump handle socket 
accessible through a hinged door in the floor to the right of the left side pilot seat. The emergency hand 
pump is for use in the event of failure of the motor-driven pump, to restore sufficient pressure to the system 
to operate all circuits. The hand pump handle is stowed on the sub-floor structure below the fire 
extinguisher. 
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26.5. Hydraulic System Pressure Indications. 


Both brake and system hydraulic pressures are displayed within the system window of the multifunction 
display. 


Amber caution level CAS messages (in flight) or red warning level CAS messages (on ground, or during 
approach) are provided if the hydraulic pressure drops below 1,200 PSI. In addition, the display of system 
and brake hydraulic pressure will change to an amber or red inverse video background as appropriate. A red 
warning level CAS message is provided if the HYD OIL PUMP circuit breaker is open circuit at any time. 


Figure 54 - Hydraulic Pressure Display 
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Figure 55 — Hydraulic System Schematic 
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27: CORROSION PROTECTION TREATMENT 


The following is a general description of the corrosion-protection treatment systems applied to the DHC-6 
Series 400 aircraft. The systems chosen reflect the use of some of the newer techniques and materials 
available in order to provide maximum resistance to corrosion. The external surfaces of the standard aircraft 
are primed with a chromated epoxy primer and finished with a polyurethane topcoat. 


27.1. Internal Details 


Detail parts made from aluminum alloys are alodined (a chemical surface conversion coating) and chromate 
epoxy primed (fluid resistant chromate epoxy primer) before assembly. Details fabricated from extrusions, 
bar stock and bare plate are treated as above but chromic acid anodizing is used in lieu of alodining. On 
primary structural machined details an additional coat of epoxy primer is added. 


Details within the engine nacelles are primed with a fluid resistant chromated epoxy primer which is 
resistant to synthetic turbine engine oils and turbine fuels. 


27.2. External Details 


External alclad detail parts, including skins, are dip alodined and chromated epoxy primed on the internal 
faces, and external faces before assembly. Bare detail parts are anodized and chromated epoxy primed 
before assembly. After assembly, external surfaces are painted with a second chromated epoxy primer and a 
urethane top coat, as specified by the customer. 


Structurally bonded wing and tailplane skin panels are anodized before bonding. In addition, the complete 
inside surface of the skin, together with the inside surface of the skin panel corrugations , is primed with 
phenolic-nitrile base primer prior to bonding. This primer not only protects the cleaned surfaces prior to 
bonding and forms part of the bonding process, but affords corrosion protection to the unbonded surfaces 
of the assembly. After bonding, chromated epoxy primer is applied to the exterior surfaces of the 
corrugations. External machined details such as flap and aileron hinge arms are epoxy primed over an 
anodized surface. 


27.3. Landing Gear 


External surfaces of the landing gear are aluminum metal sprayed, primed with a chromated epoxy primer 
and painted with a urethane system. 


Internal surfaces are treated with a petroleum-base corrosion-preventive compound which affords a 
durable, long lasting protective film. 


27.4. Castings And Forgings 


Aluminum castings and forgings are anodized or alodined, depending on the alloy, and primed with 
chromated epoxy. 
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27.5. Magnesium 


Only a very limited amount of magnesium is used in areas not normally subject to corrosion. Details are 
dichromate treated, primed with a baked on polyester primer, and painted. 


27.6. Dissimilar Metals 


Dissimilar metals are insulated from each other by the use of chromate compounds, non-metallic films, 
cadmium plate, or sacrificial aluminum washers. 


27.7. Installation Of Bearings And Bushings 


All bearings are of stainless steel or plated alloy steel. They are installed with a clearance fit and retained by 
the use of a high strength sealant. This sealant is used in lieu of staking for more positive retention, to 
insulate bearings from aluminum housings, and to avoid damage to anodized surfaces. 


Bushings of stainless or alloy steel are insulated from the aluminum housings and installed by shrink fit in 
lieu of press fit, again to avoid damage to the anodized housing bores. Attention is paid to the fit of bushings 
in aluminum parts in order to avoid high residual stresses and possible stress-corrosion attack. 


27.8. Control Rods 


Aluminum tubular control rods and fittings are anodized internally and externally, heat treated to a stress 
corrosion resistant condition, and primed with a chromated epoxy after assembly. Rods exposed to weather 
are also painted with urethane. 


27.9. Welded Assemblies 


Aluminum welded assemblies are alodined and primed with chromated epoxy. Stainless steel assemblies are 
passivated after welding; assemblies subject to high operating temperatures are, in addition, stabilized to 
prevent possible intergranular corrosion attack in service. Alloy steel assemblies are plated (also painted in 
some areas). Tubular assemblies are either sealed or treated internally with a corrosion preventive 
compound. 
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Part 2 


Optional Equipment 
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1. LIST OF OPTIONS 


The following is a list of Standard Order Options (S.O.O.) and items of equipment which, by customer 
request, can be furnished with the aircraft. Although most options are additional to the standard aircraft 
described in Part |, prices quoted for options which replace standard installations (e.g. alternate gear 
configurations, heated windshields, alternate cabin configurations) are for the optional equipment only, 
therefore the customer will not receive both the standard and optional equipment for the option price. 


Certain optional items such as external paint will be called up by Engineering Order (E.O.) rather than by 
5.0.0. 


In some cases, the maximum cubic and or mass payload capacity of a baggage compartment will be reduced 
by the volume and weight of the options located in that compartment. 


Individual options are described in greater detail later on in this document. 

1.9. Airframe 

S.O.O. 6216 Cargo Door and Ladder in lieu of airstair door 

S.O.O. 6217 External Break-in Markings 

5.0.0. 6218 Internal and External Exit and Safety Markings in Alternate Languages 


S.O.O. 6227 Wing modifications for 14,000 Ib MTOW 
(State, Military, and Scientific aircraft only — not appropriate for civil aircraft) 


S.O.O. 6231 Wing and fuselage modifications for 15,000 15 MTOW water bombing operations with water 
bombing floats (Restricted Use aircraft only) 


External Paint to Customer Specification 
1.10. Ісе And Rain Protection 
S.O.O. 6203 Wing and Tail De-icing boots (pneumatic) 


Includes timer system, automatic horizontal stabilizer activation with flap extension, wing inspection 
lights, and annunciation of stabilizer boot inflation 


S.O.O. 6204 Propeller De-icing boots (electric) 
Includes fuselage ice guards 
S.O.O. 6205 Glass Electrically Heated Windshields 


NOTE: АП three of the above options are required for 'known ice' certification. 
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1.11. Power Plant 


S.O.O. 6201 Upgrade from -34 to -35 engine (for hot and high environments) 


1.12. Fuel System 


S.O.O. 6202 Increased Fuel Capacity - Wing Tanks 


1.13. Landing Gear 

5.0.0. 6211 Wheel-Skis 

S.O.O. 6210 Spring-Skis (straight skis) 

S.O.O. 6206 Straight Floatplane Chassis (Wipaire Straight Floats) 


Includes propeller blade latches, zero thrust markings on power lever quadrant, feel spring, second 
stall bar, access steps for float chassis, modified limitations placard, modified airspeed indicator 
markings, and other smallwares and accessories required for Canadian float certification. Deletes 
jury strut and pilot and co-pilot Чапаріапе specification' entry steps. 


NOTE: Floatplanes cannot be certified for operation in known icing conditions, although they can be 
equipped with all ice and rain protection options if desired. 


S.O.O. 6207 Amphibious Floatplane Chassis (Wipaire Amphibious Floats) 


Includes propeller blade latches, zero thrust markings on power lever quadrant, feel spring, second 
stall bar, access steps for float chassis, modified limitations placard, modified airspeed indicator 
markings, Gear Advisory (Aural Warning) system, and other smallwares and accessories required for 
Canadian float certification. Deletes jury strut and pilot and co-pilot ‘landplane specification’ entry 
steps. 


NOTE: Floatplanes cannot be certified for operation in known icing conditions, although they can be 
equipped with all ice and rain protection options if desired. 


S.O.O. 6208 Intermediate Flotation Gear (larger tires) 
Includes slightly longer jury strut, deletes standard length jury strut. 


S.O.O. 6212 Additional Shimmy Damper - Nose Landing Gear 
(only suitable for aircraft that will be fitted with S.O.O. 6208, Intermediate Flotation Gear) 


1.14. Air Conditioning 


S.O.O. TBD Electrically Powered Vapour Cycle Air Conditioner 
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1.15. Equipment & Furnishings 
The following configurations are available in lieu of the standard nineteen-seat commuter interior: 
5.0.0. 6219 Eighteen-seat Commuter Interior 
S.O.O. 6220 Thirteen-seat Utility Interior 
S.O.O. 6221 Nineteen-seat Folding Utility Interior (canvas seats over metal frames) 
Executive Interior 
S.O.O. 6222 Cabin Emergency Lighting System 
S.O.O. TBD Toilet Installation 
S.O.O. TBD Rosen Flight Compartment Sunvisor Installation 
1.16. Oxygen Systems 
S.O.O. 6213 Crew Oxygen System 
S.O.O. 6214 Nineteen-passenger Oxygen System (5.0.0. 6213 is prerequisite) 


S.O.O. 6215 Panel-Aft Baggage Compartment Closure (required by some regulatory authorities when S.O.O. 
6214 is installed) 


1.17. Specialty Equipment & Furnishings 

S.O.O. 6223 Parachute Interior 

S.O.O. 6224 Inward Opening Bi-Fold Main Door for Parachute Operations 
S.O.O. 6225 Static Line Attach Cable for Parachute Operations 


NOTE: None of the three above parachute options are suitable for aircraft that will be operated in public 
commercial service. The side-facing seats provided with the parachute interior are not acceptable for 
passenger carriage, other than sport or military parachutist dropping. 


S.O.O. 6226 Stretcher and Litter Rack Installation (not suitable for civil aircraft certification — military only) 
1.18. National Regulatory Compliance Kits 

S.O.O. 6228 French DGCA Certification Kit 

S.O.O. 6229 Brazilian Certification Kit 


S.O.O. 6230 United Kingdom Certification Kit 
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1.19. Avionics Options 


The standard (basic) aircraft includes the following avionics, which are suitable for day VFR certification. 
BASIC AVIONICS INCLUDED IN AIRCRAFT PURCHASE PRICE 


Left and Right Pilot Primary Flight Displays and PFD controllers 

One Left Pilot KMA 29 Audio Panel 

Both Upper and Lower Center MFD Displays (2 MFDs total) 

Moving Map display on MFD, Engine Indications on PFD, Crew Alerting System, Systems Displays 
Flight Director panel 

Single KGS 200 GPS installation, SBAS capable 

Single Channel Air Data and AHRS system 


Single multi-mode digital radio (MMDR) - provides 1 VHF communications radio and 1 VHF 
navigation radio (VOR / localizer) 


MFD Controller, including keyboard 

Display reversion control panel 

Aural warning system (spoken warnings and annunciations) 
Two David Clark noise cancelling headsets, airframe powered 
One Thommen mechanical clock with sweep second hand 


One Magnetic Compass 


Two ‘bundles’ are available to meet the needs of IFR operators and public commercial operators. The IFR 
bundle provides the equipment necessary for day or night, VFR or IFR certification. The public commercial 
bundle provides safety and recording systems necessary for scheduled or charter operations. 
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5.О.О. 6232 -IFR OPERATIONS BUNDLE 


Second KGS 200 GPS installation, SBAS capable 

Upgrade to Dual Channel, dual source Air Data and AHRS system with second magnetometer 
Second MMDR (second VHF com, second VOR / localizer) 

Dual Glideslope receivers 

Single ADF 

ART 2000 Weather Radar (stabilized) 


Dual KXP 2290 Mode S diversity (EHS) transponders with ADS-B out 
(via 1090 MHz extended squitter) 


406 MHz ELT with navigation interface and remote switch 

Dual KN-63 DME 

L3 Emergency Standby Instrument System (ESIS) with battery backup and navigation input 
Independent (third) Magnetometer for L3 ESIS — provides stabilized magnetic heading display 
Two 12 volt convenience outlets in flight compartment 

Automatic Engine Power Calculation 


Automatic Engine Trend Monitoring Data Capture 


The Public Commercial Operations Bundle provides the equipment most commonly required for public 


commercial passenger carrying operations. The IFR bundle is a prerequisite to order the public commercial 


bundle. 


5.О.О. 6233 - PUBLIC COMMERCIAL OPERATIONS BUNDLE 


Issue 2, 


Right side KMA 29 Audio Panel 

Passenger Cabin Emergency Lighting System with independent power supply 

Cabin Address System with independent amplifier 

Vertical Depiction of Terrain on route ahead displayed on MFD 

Honeywell MK IV Class A TAWS (EGPWS) 

King KRA 405 Radar Altimeter (required to support TAWS) 

KTA 970 TCAS 1 

Honeywell AR-120 120 minute solid state cockpit voice recorder (CVR) 

Honeywell AR-256 256 word per second, 25 hour solid state flight data recorder (FDR) 
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The following optional avionics equipment is available for ordering and except as noted, does not require 


any prerequisites. 
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6234 - XM Aviation Weather display оп MFD (suitable for use in the continental USA only) 
6235 — Video Input Display Support for MFD 

6236 - Electronic Display of Normal, Abnormal, and Emergency Operations Checklists 
6237 - Electronic Display of Jeppesen Charts and Maps 

6238 - Complete KHF 1050 HF Radio installation with PS 440 Control Head 


6239 — Satellite Telephone or Tracking Preparation (wiring and power supply preparation 
only, no phone, antenna, or tracking device provided) 


6240 — Second ADF (prerequisite is IFR Bundle) 
6241 — Second KRA 405 Radar Altimeter (prerequisite is Public Commercial Bundle) 


6242 — Upgrade TCAS I (TA only) to TCAS ІІ with TA and RA 
(prerequisite is Public Commercial Bundle) 


6243 - ІЗ Stormscope with display and control integrated to PFD and MFD 
6244 — 3 axis Autopilot with integral yaw damper (prerequisite is IFR Bundle) 
6245 — Synthetic Vision (prerequisite is Public Commercial Bundle) 


6246 - RAAS - Runway awareness and advisory system 
(prerequisite is Public Commercial Bundle) 


6247 — Coupled VNAV (prerequisite is IFR Bundle) 
6248 - LPV Approach Capability (prerequisite is IFR Bundle) 


6249 - NVG (Night Vision Goggle) compatible flight compartment illumination 
(subject to export restrictions and controls) 


6250 - Stand-alone panel mount third communications radio (King 1968) 
(Suitable for obtaining clearances and pre-start authorization prior to power-up, not 
available with S.O.O. 6251) 


6251 - Stand-alone panel mount third nav-com radio (King 165A) 
(not available with S.O.O. 6250) 


6252 - Fourth crew intercom jack installation at station 332 (rear cabin bulkhead) 
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2; OXYGEN SYSTEMS 
2.1. Crew Oxygen System 


By special order, a diluter demand oxygen system may be installed for use by the pilot and co-pilot. The 
system consists of an oxygen cylinder containing gaseous oxygen, located in the nose compartment, 
connected by high pressure tubing to two oxygen regulators, one for each pilot, located below the flight 
instrument panels. An oxygen hose connection for each pilot is located on the inside of each flight 
compartment door. The oxygen cylinder is recharged through a filler connection in the nose compartment 
and an adjacent pressure gauge indicates the pressure in the cylinder. The charging pressure 15 1,800 +50 
PSI. 
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Figure 56 — Crew Oxygen System Components 


2.1.1. Oxygen Regulators 


The panel-type oxygen regulators are marked OXYGEN REGULATOR PRESSURE DEMAND and each is 
illuminated by a center eyebrow type light. Each regulator has a gauge marked OXYGEN PSI calibrated from 
0- 2,000 PSI with FULL at 1,800 PSI, a blinker indicator marked FLOW which shows that oxygen is flowing on 
demand to the user's mask, and three individually coloured switches which control the oxygen supply flow 
as follows: 


a. Supply Switch (Green Color). The supply two-position switch on the right of the regulator panel is marked 
SUPPLY with ON and OFF at the up and down positions respectively. The switch is used to control the 
supply of oxygen at each regulator. 
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b. Diluter Switch (White Color). The diluter two-position switch on the lower center of the regulator panel is 
marked 100% OXYGEN and NORMAL OXYGEN at the up and down positions respectively. With the switch 
at NORMAL OXYGEN position the oxygen passes through a diluter demand route for normal operation. At 
100% OXYGEN position the air valve of the diluter demand route is closed and pure oxygen is fed to the 
user's mask; this position should be selected if any doubt exists regarding the oxygen supply. When 100% 
OXYGEN is used, the duration of the oxygen supply will be reduced. 


. Pressure Supply Switch (Red Color). The pressure supply three-position switch on the left of the regulator 
panel is marked EMERGENCY and NORMAL at the up and center positions respectively, and TEST MASK at 
the down (momentary) position which is selected against a spring tension. The switch should be at 
NORMAL position for routine operation to allow regulated oxygen pressure to be supplied to the user. At 
EMERGENCY position a continuous positive pressure of oxygen is supplied to the user regardless of 
altitude, to prevent hypoxia or unconsciousness. When the switch is held at TEST MASK position, oxygen 
at positive pressure is supplied to test the user’s mask for leaks. 


O 


When positive oxygen pressures are required, it is essential that the oxygen mask be well fitted to the face. 
Unless special precautions are taken to ensure that there is no leakage, continued use of positive pressure 
will result in the rapid depletion of the oxygen supply. 
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Figure 57 — Crew Oxygen System Duration 
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2.2. Passenger Oxygen System 


By special order, a constant flow oxygen system can be installed to supply the passengers. Oxygen is 
supplied from two high pressure cylinders installed in the aft baggage compartment extension. The cylinders 
are charged through a filler connection aft of the rear baggage compartment door. An adjacent pressure 
gauge indicates the pressure in the cylinders. The charging pressure is 1,800 PSI. A shutoff valve, located on 
the aft face of the rear baggage compartment bulkhead above the door, can be used to shut off the oxygen 
in an emergency. 


Oxygen is delivered through an automatic continuous flow regulator to an outlet above or beside each 
passenger seat, to which a semi-disposable oxygen mask can be connected. An oxygen control panel 
attached to the flight compartment bulkhead contains the automatic continuous flow regulator, a shutoff 
valve, a transfer valve and a pressure gauge. The shutoff valve enables the crew to shut off the passenger 
supply, and the transfer valve to direct the passenger supply to the crew. The pressure gauge indicates the 
oxygen pressure available in the cylinders. 


Installation of the crew oxygen system is a prerequisite for installation of the passenger oxygen system. 
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Figure 58 - Passenger Oxygen System Components 
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Figure 59 — Oxygen System Schematic (Crew and Passenger) 
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Figure 60 — Passenger Oxygen System Duration 
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3. AIR CONDITIONING 


3.1. Air Conditioning System 


By special order, an air conditioning system can be installed in the aircraft to circulate cooled air within the 
cabin and flight compartment. 


The main components of the unit comprise an electric motor, compressor, condenser, condenser fan, 
evaporator, evaporator fan, expansion valve, and a receiver dryer. The electric motor, compressor, 
condenser, and condenser fan are all located in the forward portion of the nose baggage compartment, just 
aft of the radome. An air intake and an exhaust outlet for the condenser is also incorporated in the forward 
section of the nose baggage compartment. 


The evaporator (cooling coil) and evaporator fan are located near the baggage compartment roof, just aft of 
the station 332 bulkhead. Return air from the aircraft interior is admitted through a grille in the station 332 
bulkhead, cooled by passing through the evaporator and then delivered to the cabin via a single large outlet 
at the top center of the station 332 bulkhead. A refrigerant pressure line and suction line connect the 
compressor / condenser in the nose with the evaporator in the aft portion of the cabin. 


Control of the air conditioning system is by means of two switches on the right side sub-panel in the flight 
compartment. The system is powered from the left DC bus. 


3.1.1. Air Conditioning System Switches 


The two air conditioning system switches on the overhead console are identified AIR CONDITIONING. Each is 
a three-position switch. The left switch is marked POWER and controls the system electrical power source; 
its positions are marked FLIGHT, OFF, and GROUND. FLIGHT position allows power to be drawn from the DC 
bus, provided both generators are on line. GROUND position eliminates this safety device and allows any 
available DC power source to operate the system. The right switch is labelled OPERATION and controls the 
output of the system; its positions are marked NORMAL, FAN ONLY, and QUICK COOL. At NORMAL and 
QUICK COOL positions, the compressor motor and the condenser and evaporator fans are energized; at 
NORMAL, the two fans operate in series at a reduced speed and at QUICK COOL they operate in parallel at 
maximum speed. At FAN ONLY position, the compressor motor is de-energized and the fans operate in 
series to provide air circulation only. 


A GROUND selection also allows operation from a single engine, but to prevent generator overload, the 
system should not be operated at QUICK COOL. In the event that the system is operated on the ground 
during engine start and with GROUND position selected (regardless of the power source or the OPERATION 
switch position) a "fan only" mode of operation occurs while the engine START switch is selected to LEFT or 
RIGHT. With the POWER switch at FLIGHT position, the air conditioning system will operate only when both 
left and right generators are on line, and if an engine failure or generator failure occurs the system will shut 
down automatically. 
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4. DE-ICING 


4.1. Surface Ое-|се Systems 


By special order, de-icing and anti-icing systems provide for wing, tail, and propeller de-icing. Pneumatically 
operated boots are installed on the wing and tail leading edges which break up formations of ice by inflation 
and deflation pulsations, which can be automatically or manually controlled. 


4.2. Wing And Tail De-Icing 


The wing and tail de-icing boots are operated by air pressure from the bleed/pneumatic system, through a 
system which includes distributor valves, an ejector, an electronic timer, and control switches. 


In the AUTOMATIC mode, the air supply is controlled by the distributor valves and inflates the de-icer boots 
in a sequence and speed governed by the electronic timer. The timer has two operating speeds, SLOW and 
FAST, either of which can be selected by the pilot, dependent upon the severity of icing conditions. A fast 
cycle occurs every minute, which comprises 5 seconds inflation time for inner wings, 5 seconds for outer 
wings, 3 seconds for left stabilizer and 3 seconds for the right stabilizer followed by 44 seconds dwell 
(standby) period. A slow cycle occurs every 3 minutes. Inflation time for each boot remains the same, 
however, the dwell time increases to 164 seconds. 


In the MANUAL mode, de-icer boots must be operated individually by use of the appropriate switches. The 
switches on the overhead console provide pilot full control of operation of all boots. 


Deflation of the boots in both automatic and manual modes is by suction induced by ejector venturi action. 
Suction is automatically applied to the boots anytime one or both of the BLEED AIR switches is placed in the 
ON position. 


The wing and tail de-icer boot electrical circuits are powered from the left and right DC buses and are 
protected by AFR DEICE AUTO and AFR DEICE MAN circuit breakers on the main circuit breaker panel. 


4.3. Wing And Tail De-Icing Control 


Four switches located on the middle row of the right side sub-panel are provided for control of the wing and 
tail de-icing boots. They are grouped in a row labelled SURFACE DE-ICE. The switches and their functions are 
as follows: 


a. BOOTS MODE for selection of automatic or manual modes. Alternative positions are marked 
MANUAL and AUTO. 


b. BOOTS SPEED for selection of a fast or slow cycle of operation in the automatic mode only. 
Alternative positions are marked FAST and SLOW. 


c. WING manual mode switch to manually inflate the wing de-icer boots at the discretion of the pilot. 
Alternative positions are marked INNER and WING. 
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d. STAB manual mode switch to manually inflate the tail deice boots at the pilot's discretion. 
Alternative positions are marked LEFT and RIGHT. 


4.4. Tailplane De-Ice Boot Indication 


To provide positive indication of tailplane stabilizer de-ice boot inflation, the words L STAB and R STAB will 
appear in green inverse video blocks at the bottom of the electrical and de-ice 1/6 size system window 
whenever a pressure sensing switch detects that pressure is being sent to the stabilizer de-ice boots. 


Figure 61 — Stabilizer Boot Inflation Annunciation 


4.5. Distributor Valve Heaters 


Distributor valve heaters are installed to improve the operational reliability of the de-icer system. The 
heaters are controlled by a switch labelled VALVE HTR on the overhead console. The circuit is protected by 
the AFR DEICE MAN circuit breaker on the main circuit breaker panel. 
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Figure 62 — Surface De-Ice Schematic 
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4.6. Propeller De-Icing. 


By special order, electric de-ice boots can be installed at the root of each propeller blade. Each de-icing boot 
contains an inner and an outer heater element; these are energized through a slip ring assembly on the 
propeller hub. The propeller de-icing system is controlled from a two-position switch marked PROP DEICE on 
the right sub-panel. Each boot is protected by the oil pressure switch on its respective engine. This 
interconnection with the oil pressure switch ensures that the boot cannot be operated unless the engine is 
operating. A circuit breaker on the main circuit breaker panel marked PROP DEICE safeguards the circuit. 


4.7. Windshield Heating 


By special order, electrically heated glass windshield panels can be installed in place of the standard plastic 
windshield panels. The heated windshield incorporates temperature controllers to automatically regulate 
the heating capability. Two special glass windshield panels, each with an integral heater element and sensor, 
two temperature controllers, two relays, and a switch comprise the main components of the system. Each 
windshield panel is heated independently of the other, each having its own power source, temperature 
controller, and relay; one double-pole switch controls both windshields simultaneously. 


The switch is located on the lower left sub-panel panel and has positions marked ON and OFF. The left 
windshield glass panel is powered from the left DC bus and the right windshield glass panel from the right 
DC bus. W/S HEAT L and R circuit breakers on the overhead circuit breaker panel protect the circuits. 


The glass windshield is inherently bird-proof, and there is no requirement to turn the heat on to increase 
impact resistance. Windshield heat greatly assists in de-misting the inside of the windshield panels when 


descending into warm, humid air masses. 
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5; FERRY FUEL TANK SYSTEM 


A ferry fuel system can be installed in the Twin Otter to contain additional fuel to supplement main tank fuel 
and permit flights of extended duration. Two basic installations are available and minor variations of these 
occur dependent upon the type of floor fittings installed in the cabin. A non-quick-disconnect installation 
requires adaptation of the existing tank venting system to accommodate the ferry fuel system. A quick- 
disconnect installation can be readily connected to pre-installed ferry system couplings in the existing tank 
venting system. 


The ferry fuel system is not a ‘Standard Order Option’, in the sense that the aircraft is issued with a 
Certificate of Airworthiness valid for operation with the ferry fuel system installed. Rather, it is a 
convenience item available for sale to operators to enable them to easily ferry their new aircraft from the 
manufacturing facility in Canada to their home base. The purchaser is responsible for obtaining the 
necessary permits for use of the ferry system. Viking will assist by providing documentation indicating that 
the system is fit and safe for flight and suitable for the intended purpose. 


When a ferry fuel system is installed, each flight with the system in use must be authorized by the 
appropriate airworthiness authority — this will always include the state of registration of the aircraft and may 
also include states to be overflown during the ferry flight. 


5.1. Description 


The ferry fuel system consists of a minimum of four to a maximum of nine interconnected 45 Imperial gallon 
steel drums mounted in wooden cradles and secured to cabin floor tie-down rings with webbing straps. Fuel 
from the drums is delivered by gravity feed to the main tanks below the cabin through shutoff valves. 
Regardless of the number of drums used, the fuel feed and vent piping arrangement for the particular non- 
quick-disconnect or quick disconnect installation remains the same. All drums are interconnected by a 
common filling and delivery fuel line which carries fuel to all drums when filling and delivers fuel to the main 
tanks during transfer operations. 


Two manually-operated shutoff valves in the line control the delivery of fuel to the number 1 cell in the 
forward main tank and to the number 8 cell in the aft main tank. Fuel enters these cells through the existing 
cell vent pipes. The drums are filled through a filler neck assembly which is connected to the common filling 
and delivery fuel line and is attached to drum number 6 when 6, 7, 8, or 9 drums are installed, and to drum 
number 4 when 4 or 5 drums are installed. This always locates the filler neck adjacent to the right 
emergency exit hatch for convenience when refuelling. 


In the non-quick-disconnect installation a common vent line interconnects all drums and the filler neck with 
the existing vent lines of all main tank cells except number 1 and number 8. In the quick-disconnect 
installation the drums are vented independently of the main tank cells by a line which interconnects all 
drums and the filler neck and is then connected to the existing main tank vent outlet. Based on 42 usable 
Imperial gallons per drum, the total contents of the ferry fuel system can vary between 168 Imperial 
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(equivalent to 202 U.S.) gallons (1,310 Ib) with four drums and 378 Imperial (equivalent to 454 U.S.) gallons 


(2,948 Ib) with nine drums. 


амп 0334 
ALIAVHO  MNV.LNIYN анумноя NOLLVTIVLSNI LO3NNOOSIG2IOInO ҚУ МУИ LAV ЗМП 0333 ALIAVHO 
— C и MN 
L'ON г ОМ € ОМ Y ОМ S'ON 9 ОМ L'ON 8 "ОМ 
ЕНЕ) ЕНЕР) ЕНЕР) ЕНЕР) ЕНЕР) ЕНЕ) ШЕ ЕНЕР) 
ШЕ) 
ЦЕ То ТР Ск a Ро СР СР СР СРЦ 


ЗАПУЛ 34OLnHS 


амп 0334 


H3Tild > спозмуй 


шал 


NOILVTIVLSNI LOANNOOSIG-MOINO-NON 


ALIAVHO  3INV.L МУИ АНУМНО- 


L'ON с ОМ € ‘ON T Ом 
ШЕ ШЕ 1199 ЕЕ?) 


S'ON 
ШЕР) 


Wnuda лапа ЗЛЛУЛ ASOLNHS 
ANYL МУИ LAV амп 0333 ALIAVHO 
ылы г M 


9 ОМ L'ON 8 ‘ON 
ШЕ ШЕ ШЕ?) 


ay a LL BEL шее PELLE = ААА рУ] 


ЭЛЛУЛ ЗЧОЈПН5 


ЕНДЕШЕ ӘРІ 


шал 


Wnuda лапа 


CCS 


ч» 


ЗЛЛУЛ 33O010HS 


Figure 63 - Ferry Fuel Systems 
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6. WING FUEL TANK SYSTEM 


Optionally, the aircraft can be equipped with an integral fuel tank in each wing to increase flight endurance 
by approximately one hour. Each wing tank has a capacity of 287 pounds of Jet A fuel, which is equal to 37 
Imperial or 44 US gallons, and is located just inboard of each wing tip, forward of the main spar. 


Contained in each tank is a level control valve, a strainer, a capacitance probe fuel quantity transmitter, a 
vent pipe, and a filler cap. Mounted outside each tank on the wing outboard nose rib is a fuel pump, a 
pressure switch, a fuel transfer valve and a refuel shutoff valve. Two switches control the fuel supply from 
the wing tanks to the engines, and when appropriately selected (with the fuel tank selector at NORM) the 
left wing tank supplies the left engine and the right wing tank supplies the right engine. The wing fuel system 
is operated from the right and left DC buses through WING FUEL CONTROL R and WING FUEL CONTROL L 
circuit breakers on the main circuit breaker panel. 


A drain valve for each wing tank is provided on the bottom of each wing. 


When the aircraft is fitted with spring skis or wheel skis and a landing on snow or ice is planned, the wing 
tanks must be less than half full before landing on snow or ice. There is no similar landing restriction for 
wheel or floatplanes. Because there is only one fuel boost pump for each wing tank, wing tank fuel must be 
consumed prior to the point of no return if completion of the flight is dependent on using the fuel in the 
wing tanks. 


6.1. Wing Fuel Tank Controls 


The switches that control operation of the wing fuel tanks are located directly below the main boost pump 
switches (see figure 20). 


There are two lever-lock switches marked REFUEL at the down position, OFF at the center lock position, and 
ENGINE (left switch) and ENGINE (right switch) at the up position. The OFF position de-energizes the system 
and ENGINE positions energize the respective wing tank fuel pumps. 


The REFUEL position of the switches opens the refuel shutoff valve. The main (fuselage) boost pump 
switches must then be moved to the on (up) position in order to pump fuel from the fuselage tanks to the 
wing tanks. If the fuselage tank fuel selector is in the NORM position, the forward main tank will refill the 
right wing tank and the rear main tank will refill the left wing tank. Refuelling of the wing tanks in this 
manner must only be conducted when the aircraft is on the ground. When the fuselage boost pumps are on 
and the wing tank switch is in the REFUEL position, very little fuel will be supplied to the ejector in the 
fuselage fuel system, and it is possible that the collector cell will empty rapidly. The wing tanks must not be 
refuelled in flight. It is acceptable to refuel wing tanks during taxi after landing, but it is not permitted to 
refuel wing tanks during taxi prior to takeoff. 
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It takes between 15 and 20 minutes to fill empty wing tanks by pumping fuel to them from the fuselage 
tanks. An external power source should be connected, or alternatively, one engine may be left running to 
provide electrical power during fuel transfer operations. 


Wing tanks can also be conventionally refuelled through the filler caps located on the top of each wing. 


Failure of a wing fuel pump is annunciate in the same manner as failure of a fuselage fuel pump. Activation 
of the REFUEL valve is annunciated by a green inverse video block below the depiction of the wing fuel tank, 
and by display of an alert level message on the CAS screen. 


6.2. Wing Tank Fuel Quantity Measurement 


Fuel quantity in the wing tanks is measured by one capacitance probe installed in each wing tank. These 
probes are monitored by the fuel quantity computer, and the output of the probes is sent by ARINC 429 
data bus to the Apex system for display on the fuel system window. 


7. EMERGENCY LIGHTING 


By special order, emergency lights are installed in the airplane for automatic operation in the event of failure 
of the 28 volt DC power supply. The lights are located in the cabin roof, spaced lengthwise along the cabin. 
Each light has a single LED lamp powered by an independent, dedicated battery which is on continuous 
charge whenever the main 28 volt DC system is energized. 


A single switch (labelled EMERGENCY LIGHTING) on the left instrument panel, below the ESIS, controls the 
cabin emergency lights. The switch has three positions marked ARM, TEST, and OFF. The ARM position (lever 
locked) is normally selected for flight to both ARM the lights for automatic operation should a power failure 
occur, and to trickle charge the batteries. The TEST position (a momentary position) interrupts the aircraft 
input voltage, testing the monitoring circuit, battery, and lamps. The OFF position prevents the power 
control circuit in the unit from energizing the lamp by battery power and should be selected before 
switching off the DC MASTER switch. 


The emergency lights circuit is powered from the left 28 volt DC bus and is protected by a circuit breaker on 
the avionics circuit breaker panel. 


7.1.1. Cabin Entrance Ladder 


On aircraft that are not equipped with an airstair door, a removable cabin entrance ladder is supplied. It is 
stowed on the forward section of the left cabin door when not in use. When in use, the ladder is installed 
with the hooks at the upper end inserted in slots in the door sill and the fully extended hinged support 
assembly resting against the fuselage below the doorway. The support assembly has a rubber bumper pad 
to prevent damage to the fuselage skin. In its stowed position, the ladder is retained on the left cabin door 
by a pocket at the bottom of the door, brackets at the top, and a strap at the center which passes over the 
step and hooks to a plate on the door. 


8. AUTOPILOT 
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Reserved. 


Autopilot functionality will be introduced at second certification, planned for 2010. 


9. FLIGHT DIRECTOR 


Reserved. 


Flight Director functionality will be introduced at second certification, planned for 2010. 


10. INTERMEDIATE FLOATATION GEAR 


By special order the aircraft can be equipped with intermediate flotation gear to facilitate "soft field" 
operation. The intermediate flotation gear consists of standard 11.00 x 12 wheels with 15.00 x 12 tires on 
the main landing gear and nose landing gear. A special nose landing gear fork is installed to accommodate 
the large nose wheel. 


A unique set of performance charts is provided for use when intermediate floatation gear has been installed. 
These charts can be found within Section 9 of the AFM. 


11. FLOATPLANE 


11.1.1. Description 


The floatplane is offered by Viking with Wipaire Model 13000 floats. Each float is of stressed skin 
construction and is divided into a number of watertight compartments accessible through covers attached 
to the decks by screws. Bilge pump connections for drainage of each compartment are provided on the float 
decks. A rubber bumper is installed on the bow and stern of each float for protection during mooring and for 
protection from floating objects. Mooring cleats are attached to each float deck. 


All float-equipped aircraft have a Муо of 160 KCAS, regardless of whether or not Mod 6/1291 has been 
embodied. Mod 6/1291 only permits an increase in Умо to 170 KCAS when the aircraft is in landplane 
configuration. 


In addition to the float landing gear, the following equipment is installed, to adapt the aircraft to its 
floatplane configuration: 


a. Propeller blade latches to provide zero thrust engine starts. 
b. Airspeed and Vyolimitation markings applicable to the floatplane. 
c. An operating limitations placard applicable to the floatplane. 


d. A bungee feel spring in the elevator controls which induces a slight elevator down load, to provide 
the desired longitudinal control characteristics. 


e. Finlets on the upper and lower surfaces of the horizontal stabilizer to provide greater lateral 
stability. 
f. A boathook and storage for it on the cabin rear bulkhead. 


g. Anose wheel well cover. 
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h. Stowage for the nose wheel steering cables. 
i. A second stall strip installed on the right wing. 
11.1.2. Optional Equipment 


Optional equipment which can be supplied on special order with the floatplane consists of the following: 


a. Fixed flight compartment entry ladders. 
b. Fixed cargo door ladders. 
c. Fixed cabin door ladders 


d. Main and tail beaching chassis. 


e. A gear configuration warning system for use with amphibians. 


12. SPRING SKIPLANE 


The spring-ski installation comprises a ski assembly installed on each main landing gear unit and on the nose 
landing gear unit. Each ski assembly consists of a semi-elliptical leaf spring, a ski, and a harness assembly. 

The skis are restrained in flight by front and rear bungee loaded cables of the harness assembly. Short check 
cables, attached parallel to the bungee section, act as safety cables in the event of bungee section breakage. 


BUNGEE 


BUNGEE LOOP 


LEAF 


CHOCKS 


CHECK CABLE 


LEAF SPRING 


NOSE GEAR 


MAIN GEAR 
Figure 64 - Spring Ski Gear 
13. WHEEL SKIPLANE 


The combination wheel-ski installation comprises a retractable ski installed on each main landing gear unit 
and on the nose landing gear unit. The skis are retracted and extended by hydraulic actuators incorporated 
in each ski, and are operated by hydraulic pressure from the aircraft hydraulic system. Retraction and 
extension are effected from a single control in the flight compartment. Indicator lights are provided to 
denote the positions of the skis. The skis may be retracted or extended in flight or on the ground. 
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13.1.1.1. Main Ski Units. 

Each main ski is of stressed skin construction and is attached to two lugs on the axle of the main gear leg 
with the fork of the ski straddling the wheel. A linkage system of shafts, levers and rods connects the 
actuator to the ski and effects its retraction and extension. A U-shaped metal sling, which is also operated by 
the linkage system, swivels through a 90° arc simultaneously with movement of the ski, to open and close 
the aperture at the crotch of the ski fork consistent with the ski position. With the ski extended, the sling 
closes the aperture and increases the total ski area. With the ski retracted, the sling is swivelled forward and 
upward, allowing the wheel to occupy the fork aperture. Limit cables are connected between the heel and 
toe of each ski to brackets on the underside of the sling and assist a torsion bar mechanism in trimming the 


skis. 
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HYDRAULIC 
ACTUATOR 


MAIN GEAR 77 “5КІНЛІЗІМС NOSE GEAR 


Figure 65 — Wheel Skis 


13.1.1.2. Nose Ski Unit. 

The nose wheel ski is similar in construction and operation to the main skis. Two pairs of trim cables and 
shock units provide self-trimming of the nose ski; the forward pair is connected between the toe of the ski 
and the wheel fork and the aft pair between the heel of the ski and the wheel fork. 


13.1.1.3. Ski Position Selector Lever 

The ski position selector lever is mounted on a panel below the instrument panel to the left of the pedestal. 
The lever moves in a slot with marked UP and DOWN positions. Movement of the lever to UP or DOWN 
appropriately retracts or extends the skis. 
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13.1.1.4. Ski Position Indicator Lights 

The ski position indicator lights are located on the ski position selector lever panel. When illuminated, the 
upper group of three lights (each inscribed UP) indicate main and nose skis up and the lower group of three 
(each inscribed DN) indicate main and nose skis down. The lights are activated by switches on each ski unit. 
The indicator lights are powered from the battery bus through a 5 ampere circuit breaker marked SKI 
POSITION INDICATION on the radio circuit breaker panel. The brightness of the indicator lights is controlled 
by the caution lights test and intensity switch on the overhead console. 


Ski position indication, like amphibian gear position indication, is entirely independent of the Apex avionics 
system and is not monitored by the avionics suite. 
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Figure 66 - Wheel Ski Control and Indication 
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